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Form OGcc-1 (SUBMIT IN DUPLICATE) LAND:

STATE OF UTAH Fee and Patented............----O
State O

OIL & GAS CONSERVATION COMMISSION Leas No. ..
... . ...

srArs cAPITOL BUILDING Public Domain ....................

SALT LAKE CITY 14. UTAH Lease No. .Ü.TÛ.Î.OÛ.3.k.....
Indian ....................................O

Lease No. .............. ......... ...

SUNDRY NOTICES AND REPORTS ON WELLS
Notice of Intention to Drill............................................. _I. Subsequent Report of Water Shut-off................
Notice of Intention to Change Plans.....................-...... Subsequent Report of Altering Casing................
Notice of Intention to Redrill or Repair.......................

_
Subsequent Report of Redrilling or Repair........

Notice of Intention to Pull or Alter Casing................. Supplementary Well History................................
Notice of Intention to Abandon Well........................... ................................................ ................. -------.. ....

(INDICATE ABOVE BY CHECK MARK NATURE OP REPORT. NOTICE, OR OTHER DATA)

.................
....Kay..13.>................................ , 19.

Northwest Lisbon USA-D
Well No. .......l.............. is located ...710.. ft. from line and ....16.66, ft. from W line of Sec....2k

N.5_
NW..........§e 39 2 Salt akg

(¼ Sec. and See. No.) (Twp.) (Range) (Meridian)

(Field) (County or Subdivision) (State or Territory)

The elevation of the derrick floor above sen level is ....................... feet. Will be reported later.

A drilling and plugging bond has been filed with ....U.·...S·...9.9.Y.'..t.·..............
............

DETAILS OF WORK
(State names of and expected depths to objective sands; show sizes, weiglits, and lengths of proposed casings; indicate mudding
jobs, cementing points, and all other important work, surface formation, and date anticipate spudding-in.)

Proposed Casing Program

1000' -
13-3/8* OD Casing, cemented to surface.

8300' - 7-5/8* OD Casing.
1000' - §-1/2n OD Casing (Linek)

The principle objectivesare the Mississippian and Devonian .

Estimated total depth, 9300' .

Note: The location was stake 90' M and 31hr West of the Center of the NE NW1/h
because of topographical conditions.

I understand that this plan of work must receive approval in writing by the Commission before operations may be commenced.

Company_ ____
The.Pre 911 Qpgpany

Address................1]QQoa ay gy . . _yarþygon

.....

.D.envet,...Qolora_do...............-.... Title... ivision QA‡ Production lerk

INSTRUCTIONS: A plat or map must be attached to this form showing the location of all leases, property lines, drilling and
producing wells, within an area of sufficient size so that the Commission may determine whether the location of the well con-

forms to applicable rules, regulations and



FORM 301.8 Pt0O EM 4-12-55

THE PURE OlL COMPANY

Dite Nay 1?, 19AO LOCATION REPORT A.F.E. No 3DÎ

Division_Rocky Mountain Producin D t Northwest Lisbon U.S.A. (S.L. 070034)
1972 IN Lisbon USA - D

Acres
e0a

e No--_B3 Elevation- ---- Well No. (Serial No. )BIk.

Quadrangle Sec. Twp. OS as, 29
TD

servey S. L. M. county San Juan stat, Utah

operator The Pure Oil Company op
Feet South of tu._North .. of_ SectLon LEGEND
Geet ŸARi of the line of Û Location
Feet of the - Jine of .

Gas Well Abandoned Location
Fe t --- of the Jine of-

PURE PU Oil Well or Abandoned Gas Well

o2 eas-oist ilate well or g Abandoned oli weli
.

Dry Hole or Input Well

N
14 13

SL 070034

SL OO7008-A U. S. A.

PURE 2
1686 U.S.A. D-i

2 3 × 24

U. 014903

U. S. A.

PURE PURE

0.034541 U.017062
u.s.A. u.s.A.

mi. ---- 2 5

U 017062

Submitted b Approved by
Civil Engineer Division Manager

Approved by
Vice-President-General



GENERAL OFFICES, 35 EAST WACHER DRIVE,CHICAGO,

ROCKY MOUNTAIN PRODUCING DIVISION
1700 BROADWAY

DENVER 2, COLORADO

May 13, 1960

Utah 011 & Gas Conservat,ion Commission
Mr. C. B. Feight, Secretary
310 Newhouse Building
10 Exchange Place
Salt Lake City 11, Utah

Dear Mr. Feight:

Enclosed in duplicate is Form 9-331A, Notice of Intention To
Drill Northwest Lisbon USA-D Well No. 1, located NE NW, Sec. 24,
30S, 21;E, San Juan County, Utah. Also enclosed are two copies
of Location Plat for this well.

Because of separate government leases and/or amir royalty interests
we have found it necessary to renane the Northwest Lisbon wells
that are now producing or drilling as follows:

Northwest Lisbon USA No. 1 - Northwest Lisbon USA-A No. 1
Northwest Lisbon USA No. 2 - Northwest Lisbon USA-B No. 1
Northwest Lisbon USA No. 3 - Northwest Lisbon USA-C No. 1

If you have any objections to this change and identity of the
foregoing wells, we would appreciate hearing from you as soon
as possible.

Yours very t.ruly,

T. L. Warburton
TLW:mc Division Chief Production Clerk

Enclo sure

cc: Mr. Jerry Long

ALL QUOTATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ALL AGREEMENTS CONTINGENT UPON STR1KES, FlRES, ACTS OF THE GOVERNMENT AND CARRlERS. AND ALL OTHER CAUSES BEYOND OUR







GENERAL OFF1CES, 35 EAST WACKER DRIVE,CHICAGO,

ROCKY MOUNTAIN PRODUCING DIVISION
1700BROADWAY

DENVER2,COLORADO

May 17, 1960

Mr. Cleon B. Feight, Secretary
Utah Oil & Gas Conservation Commission
310 Newhouse Building
10 Exchange Place
Salt Lake City 11, Utah

Dear Mr. Feight:

Reference is made to your letter of May 16, 1960 concerning the locatian
of our Northwest Lisbon USA-D No. 1. This location was moved from the
Center of the NE NW, Section 24 in order to reduce the dirt work to a
minimum. The present location is 120 feet lower and closer to the bottom
of the canyon. The dirt contractor estimated a cost of an additional
Š7,000 to $10,000, if the location had been staked in the Center.

You are correct in that the location was staked 50 feet South and 31h feet
h%st of the Center of the NE NW1/h. I will appreciate your chaaging the
Notice To Drill accordingly.

T. L. Warburton
TLW:mc Division Chief Production Clerk

cc: Mr. Jerry Long

ALL QUOTATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ALL AGREEMENTS CONTINGENT UPON STRIKES, FIRES, ACTS OF THE GOVERNMENT AND CARRlERS, AND ALL OTHER CAUSES BEYOND OUR



Budget Bureau No. 42-R358.4.

Form 9-881a Approval expires 12-31-60.

(Feb. 1951)

i 1 (SUBMIT IN TRIPLICATE)
LandOdice.__....ggg.

I i i LeanNo. __LL. a

---

DEPARTUMN STHA SNTERIOR
"

GEotoGICAL SURVEY

SUNDRY NOTICES AND REPORTS ON WELLS

NOTICE OF INTENTIONTO DRILL------.............. ......_.. __.. SUBSEQUENTREPORT OF WATER SHUT-OFF
..

NOTICE OF INTENTIONTO CHANGE PLANS.....-------------.-.... SUBSEQUENT REPORT OF SHOOTINGOR ACIDIZING.

NOTICE OF INTENTIONTO TEST WATER SHUT-OFF._
_ _....._ _ _ _ _ _ _ _ _ _ SUBSEQUENT REPORT OF ALTERING CASING

NOTICE OF INTENTIONTO RE-DRILL OR REPAIR WELL.___.... .._. SUBSEQUENT REPORT OF RE-DRILLINGOR REPAIR

NOTICE OF INTENTION TO SHOOT OR ACIDIZE... ............. - SUBSEQUENT REPORT OF ABANDONMENT-

NOTICE OF INTENTIONTO PULL OR ALŒR CASING.....-..-____ __.... SUPPLEMENTARY WELL HISTORY. ...

NOTICE OF INTENTION TO ABANDON WELL........ -

(INDiCATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE, OR OTHER DATA)

Nor thuset Lisbon Uâk-Û
WellNo. L. . is located to ft. from.. lineand --1&4-- ft. from line of sec. _g

(¼ Bec. and Sec. No.) (Twp.) (Range) (Meridian)

The elevation of the derrick floorabove sea level is ft· 111 be furnished later.
DETAILS OF WORK

(State names of and expected depths to obJoctive sands; show sizes, weightsgand lengths of proposed casings; indicate mudding jobs, cement
ing points, and all other important proposed work)

Spadded 9/20/60 with dry hole digger.

Set 20* gD oasing at 11 .

Set 13-3/8" 00 casing at 1000* with 800 ax.

I understand that this plan of work must receive approval in writing by the Geological Survey before operations may be commenced.

Com The Puro 011 Co.pany ..... ....

Address _Bladwer

GPO



Budget Bureau No. 42-R350,5
Approval expires 12-31-¾

UNITED STATES AND OFFICE .

DEPARTMENTOFiHE INTERIOR LEASE NUMBER.

GEOLOGICALSURVEY uur..

LESSEE'S MONTHLY REPORT OF OPERATIONS

ßtate 3Ltat........---L.. ...-- County .....KatL.ÄLua.. ..... Field _....Aißtbûn...
The following is a correct report of operations and production (including drilling and producing

wells) for the month of __.. . . ...BAL. .. . ., 19 .....

Agaret's address . _lŠÎ$..ßhermm..S-t... - .. Company U.re...Oi ..ÛO Dy
Benar_.3¿_colorad signea

Phone .....------------ AMherst--6=O2Oß...... .igent's title

c A RANGE Pa o aÞ
BABBEIs or On. GnavnY

ED e 8 0) |

NE NW 308 2hE Spadded 20/60 and drillefto 25'. Se4 20"
Sec. 2h OD casing at lat. Drilled 25' to 13201. Set.
(Northwest Lishon LS ••D No, ) 13-3/8" ONcasing at 1000' with 800 ex. Drilled

13201 to .812'.

Nors.-There were . _ _ Alona.__....._ _ ................ runs or sales of oil; ..... None.. ......... .... ....-....... M cu. ft. of gas sold;
....-- ----None ---- -------- . runs or sales of gasoline during the nonth. ÍWrite "no" where applicable.)
Nors.--Report on this foèm is required for each calendar month, regardless of the status of operations,.and must be filed in

duplicate with the supervisor by the 6th of the succeeding month, unless otherwise directed by the



GENERAL OFFICES, 35 EAST WACKER DR1VE,CHICAGO,

ROCKY MOUNTAIN PRODUCING DIVISION
1700BROADWAY

DENVER 2.COLORADO

June 16, 1960

Mr. Cleon B. Feight, Secretary
Utah Oil and Gas Conservation Commission
310 Newhouse Building
10 Exchange Place
Salt Lake City 11, Utah

Dear Mr. Feight:

With reference to your inquiry to Mr. J. I. Morris, concerning the
location of N. W. Lisbon USA "D" #1, please refer to Mr. T. L. Warburton's
letter to you dated May 17, 1960.

The location was moved in order to reduce the dirt work to a minimum.
The present location is 120 feet lower and closer to the bottom of the
canyon. The dirt contractor estimated a cost of an additional $7000to
$10,000 if the location had been staked in the center of the quarter
quarter location. The location was staked 50 feet south and 31h feet
west of the center of NE NW.

Yours very truly,

FHK: sm

ALL QUOTATIONS SUBJECT TO CHANGE WITHOUT NOTlCE.

ALL AGREEMENTS CONTINGENT UPON STR1KES, FlRES, ACTS OF THE GOVERNMENT AND CARRIERS. AND ALL OTHER CAUSES BEYOND OUR



CONFÏDENTIAL "gggggN .

UNITED STATES ND OmcE .Û.
DEPARTMENTOF THE' INTERIOR i£ASEËUMBER.

GEOLOGlCALSURVEY umt...p.

LESSEE'S MONTHLY REPORT OF OPERATIONS

State ....1¾ ..... .... Coterety .1

ganÃp.an ¡ggg g_g
T1ee followiregis a correct report qf operations and pradtection (inolteding drilling and prodrecin

welle) for the 7Ý¿ØRÚ¾ . ......
S.

............ . ....,
6

Agent's address ..

•
... Company Pare ÛO

c TWP. RANGE
EL BABBEIS 07 IL GnavlTT G

NE W 30s 2hE 1 triiied i 12 to 3710 . But #1, 3600 3710
sec.2h Drilled 3 10 to 8988 . DST #2, 6862'-8988'.
(Nortbrest Lisbin USA-Dlo. 1 Drilled 8 88 to 9327 .

Norm.-There were... .........No..............._........runs or sales of oil; ...-.. ..........No_.............................-M ca. ft. of gas sold;
............. .p.........NG.. .. ............... runs or sales of gasoline during the month. (Write "no" where applicable.)

Nors.--Report on this form is required for each cälendar month, regardless of the status of operations, and must be filed in
duplicate with the supervisor by the 6th of the suoceeding month, unless otherwise directed by.the supervisor.

16-25766-8 u covenNMFNT alNTING



'STATET LAND OFFICE

DEPARTMENT OF THE INTERIOR LEASE NUMBER

GEOLOGICALSURVEY UNif -

LESSEE'S MONTHLY REPORT OF OPERATIONS

ßtate ------- -¾-Ë.--------------County ...... .9.- .Ÿ-6....---...... Field .............

..R.E.

The following is a correct report of operations and production (including drilling and producing
wells) for the month of -----I.-?..._............__........, 19. .., ... ---... .... ..-

Agent's add ress __Ÿ

_*.._Û_.*...NE..¾Å----...-.....____............._..t...Company,

SEC. AND y WELL D¤B ÛU. FT. OF Û S GALLONS OF BABBELS or REMARKS

07 ¼ WP. RANGE No. Paonno.» BAnants or Ort. GnavIrr (In thousaar GASOLINE WATER (y Uf drilung, depth; if shut down.cause,
RECOVERED ROBO, 80 State)

dite and result of test for gasoHne
content of gas)

NE NW 308 2hs i Drilled 927: - 948 * T.D. Drilling completed
see. 2h 7-18-60• 3ST #3 - 89879 - 7027'I DST #h - 9502
(Northwest Lesbott USA-D No. 1) 96k8*. Ran eleetPic logs to total depth. Well

plugged wLth regd .ar com t with dril.Ling mud
between ement p1ttgs as fcllowst

Phoot - 9550' 15o• 75 sacks
8650* - 8850* 200' 100 sacks
&625*- h9261 300* 150 eacka
3650' - 37501 100• 90 sacks
1700* - 1800: loot 50 sacks
95o• - 1000* So' kg sacks

09 - 20* 20' 10 sacks
Dry hole 'aarker itistalled. Well plugged and
abandoned †-20-60 FINAL REPORT.

/ /

Nors.-There were .....NO-... ..................... runs o tales of oil; ...................RO....-------.......... M cu. ft. of gas sold;

............_ËQ........................... runs or sales of gasoline during the month. (Write "no" where applicable.)
NOTE.-Report on this form is required for each calendar month, regardless of the status of operations, and must be filed in

duplicate with the supervisor by the 6th of the succeeding month, unless otherwise directed by the supervisor.
O 1&-45700-8 U, d. GOVERSIMENT PRINTING











Form a oroved.
Budget ureau No. 42-8356.5.

UNITED STATES
rana omce ....SAR...Jak...Q.i-tY-

DEPARTMENT OF INTERIOR I.ease Number .Ë.. .
Î.Û Û

GEQLOGICAL SURVEY yng: M_g.b n

LESSEE'S MONTHLY REPORT OF OPERATIONS

State .....Ÿ.L.44....................... County ...49¤..hB.n..................... Field ........I.4:9.ben.....
..

The followingis a correct report of operations mui production (including druling and producing weUs) for
month of .............J.NY...................................................,19...6.5., .........The..hwe...011..Q.9tevany..e..Divini.ac.
Agents address . . .

.°.

. . . ... ................ ..... Company .9.(

n oe

Phone ..................23 565......................
.... . .. .................... Agents title Di s 9 ..0 ca..Nanager ......

Sec. 24
NE NW 305 2kE B624 Location: 7106 FNL - 1,6666 FWL. Elevations Gr 6,305',

KB 6, 318 e
. (Ori gina lly dI illed as the Northwest Lisbon

U.S.A. D-L, drilled to total depta of 9,663 . Plugged
and Abandmed , uly 20, 1960.)

July 16, 1969.« K. & RU Ara>ahoe Drilling (o. Rig to re-enter old hole. Well to be
converted to Galt Water Dis>osal Well. Drilled out cement pligs and cleaned out to9,6238, Set í¼" UD casing at 9,2328 B as follows: 1st stage, cemerted with 150
cuo ft. 50/50 Postnix, 2% GeL, salt sa;urated, 3/h# CFR2 per sick. Spear headed with
approximately 29 lble. Mud Plush, displace<.with drilling mud, Good returns indicated.
Circulated 8 loan after ls; stage. Und Stage, Cemented with 2,900 cu. ft. 50/60
Posmix, 8¾ Ge , salt saturased througl DV Packoff Coltar set at 8,896*, displaced with
drilling nudo Good returns through ott jolo Circulated for 3 hours before starting 3rdo
stage. 3rd S age, Cenented with 2,bú0 cut ft. §0/50 Posmix dth 8% Gel, 2¾ Calcium
Chloride throlgh IV Tool se; at 3,686'. D5splaced with drillsng mud. Good returns
through cat j>bo Circulated cement Þ> surlace. Drilled out Gud and 3rd Stage Collars,
Displaced dritling mud with fresh wataro Lan Correlabion Loga, Cement Bond Logo
Lane-Wells pe forsted as ro.lows: 8,936*-E,9682; 90046-9023' 9028 9343';909hu-9109';
91199-91218; 1170 -91822 wi hh NCF shot per footo Ran 2~7/8 OD EUE bubing with
Baker Retrievable Bridge Plug and Baker Mocel R-2 Pacter to t eat perfarations.
Acidized perforations as fo.lows: 9170'-91E2 acidizel with 1,000 gallans 15% HCL acid;9094*-91098;9 19e 9121* acidized with 3,000 gallons 15¾ HCL acid; 900k'-9023";9028*-90439 a.:idi2ed wLth & 000 gallons 15) HCL acid; 89368-89688 acidLaed with 2,000
gallons lif HOLacid. Testod perfora-,ions for injectLon rate. Injected å bb1s. per
minute at 500 pai, § bals per minute at 1,000 pai 5-)/h bble per minate at 1,§00 psi.
Fluid level d opped to 2,06LD in 1 honro Fan 2-7 8" )D EUE Internal Plastic Coated
Tubing wibh Baker Modet "Nu mechanica .packer. Packer set at 8,8756 wLth 12,000# on
packero teleased Arapahoe Drilling Company Rig July 30, 1965

Final repart unti] Salb Water Disposa System is compLetedo
TK I PORE OIS CORARY MERGEDINTOUN ON OIL C)RANY OF CALIFORNIA
EF ECTIVE JILY 16, 1965.

NOTE.--There were .,...........R.9...................................runsor sales of oil; ....................... ................................M cu. ft. of gas sold;
No runs or sales of gasoline during the month. (write"no" where applicable.)

Nore.--Report on this form is required for cach calcadar month, regardless of the status of operations, and must be filed in
duplicate with the supervisor by the 6th of the succeeding month, unless otherwise directed by the supervisor.
Form 9-329
(January





SUNDRYNOTICESANDREI RTB ON WELLS

Iisbon Unit B-62h Salt Lake
NE IW, Sec. 2h, T-308, R-24E 81-070034
San Juan County, .

Utah Augnat 9, 1969

Arapahoe Drilling Company moved in and rigged up. Started drilling out top plug
at 1:00:a.m. July 19, 1966. Drilled cement plugs as follows:

Plug No. 1 - O' - $• -

Plug No. 2 - 9h¶• - 99¶* - SO .

. Plug No. 3 - 1,690' - 1,650' - 100'
Plug No. & - 3,325* - 3,6¶0' - 325*
Plug No. 6 - h,660' - h,828* • 178'
Plug No. - 8,69h' - 8,864* 200

Ran drill pipe to 9,623·. Did not find cement plug that had been placed from
. 9,400' to 9,560' when well was P & A July 20, 1960.

on July 2¶, 1965 ran 280 Jts. of 5-1/2'• OD 20#, 17# and 15.9 casing and set at9,2329 KB. Ran Weatherford scratchers starting at 9,ž30s to 8,861', spaced 10'
apart. One Weatherford cement basket below the second stage DY packoff collar
and one below the third stage DV tool. Aan 22 Howco centralisers. The casing was
reciprocated slowly one hour prior to first stage cementing and all through the
job and 16 ml.nutes after first stage was displaced.

Cemented let stage with 160 cubio feet of 60-90PommLxwith 2¾ gel, salt saturated
3/h# CFA2per sack. Sþearheaded with 2¶ bb1s. (approx.) mud flush. Good returns
indicated. Displaced with drilling mud. DV tool open approximately h6 minutes
after 1st stage was displaced. Circulation was established. Plug down at 3t00
a•*. 7-26-69.

Circulated approximately 8 hours before cementing 2nd stage with 2,900 cubic feet
of 60-60 PommLX, 8%gel, salt saturated, through DV packoff collar set, at 8,8968.
Displaced with drilling mud. Good returns throughout job. Plug down at 12:39
a.m. 7-26-65. Established circulation and circulated for 8 houra before starting
3rd stage.

Cemented 3rd stage vi th 2,h00 cubic feet of 50-50 PommLxwith 8¾gel, 2% calcium
chloride, through DY tool set at 3,686*. Displaced with drilling mud. Good re-
turns throughout job. Circulated cement to surface. Plug down at 9th a.m.
7-26-6¶

Picked up tubing and drilled out 2nd and 3rd stage collara and cleaned out to9,200* PBTD. Ran Correlation and Cement Bond Loga.

Lane-Wella perforated with &NCÝshots per foot as ilowas8,936* - 8,968'r9,00ht 9,023'; 9,028• 9,0143*; 9,0949 - 9,109' 9,119' - 9,1219 and 9,170* -



Sundry Notices and Reports on Welle Page 2Lisbon Unit B-62h
NE W, Soc. 24, T-308, R-24E Salt LakeSan Juan County, Utah SL-07003h

August 9, 1966

Ran Baker retrievable bridge plug ard Baker Model R-3 packer to treat perforationa9,170' - 9,1821
.with acid.

On July 29 Dowell acidised as follows: 1st Staget Acidized through perfs 9,170* -9,182* with 1000 gala. 1¾ HC1 acid. 2nd Stages Acidised through perfa 9,094* -9,109*; 9,116* - 9,121' with 3,000 gals. 15¾ HC1 acid. 3rd Staget Acidised perta9,00h' - 9,023' and 9,028' - 9,0h3' with 4,000 gala. 15¾ HC1 acid. hth StagesAcidized through parts 8,936' - 8,968' with 2,000 gala. 15¾ HC1 acid.

Test of all perforations after acidizing for injection rate as follows:
Injected water at rate of & bols. per minute at 900# pressure.
Injected water at, rate of $ bb1s. per mLnute at 1000# pressure.Injected water at rate of 5-3/4 bb1s. per minute at 1600# pressure.Fluid level dropped to 2,064' in one hour.

On July 30, 1966 ran 2-7/89 OD EUE internal plastic coated tubing with Baker Model"N* mechanical set, packar. Packer set at 8,879' with 12,000# on packer. Ran 1*stream of treated water in casing for 12 hours. Hole did not fill up.
Final report on



g e
P3mn egootored.

fZat Su:'eau No. 42-R356.5.

UNTIED STATES e y
I:aad 3252c --...h ..±î Ê.......-..

DEPARTMENT OF INTERIOR I,oam aumber ...S.lcÛÎ. i...-
GEoLomcAL suRY valt Lisbon

mrerummmerome a .

LESSEE"S MONTHLY REPORT OF OPERATIONS

State ..........Utah.................. Coung ..... ..S .B.Ã¾R........... .... Field ..............ggom

Tine foUowingis a correct report of operations and production (inciading drifling and producing wells) for
month of ............19YS. er...

.......... ......................., 19. .. .$, ..........

Agents address ...T.•...Q.•...79.5...X.6.11.
.. .- ........... ..... . Company ..Uni?A .9.il..99WS.n (q.rnia

. . ..Casper e..Fyomi R...................................... Signed ........ .. ....

Phone ....................23671666.................. . ., . .. .... ............ Agents title .
S. Ti 9 n ge

e end e o sar:eis or oil Gra,.cy e
-ce z.a e)

Sec. 2h

NE lW 30S 2hE 62h nitial d sposa on Novem r 9, 1 65. Injoeted 17,hhh bb1so
of salt w ter 22 days, producec in the isbon Unit.

Nœn-There were .............. ...T ............ ... ......... .nns or saks of oil; .... ..-..........I.T........... ......................M cu. ft. of gas sold;

................-..........72...................... rens or seks of gasoHae «iuring the mo:ath. (Write "ac" valore applicable.)
NOTE.--.-RepcitGR tÎlb form 13 :Nguned für 62Ci ÎCuim: Œ021L, TagardÎOSE OÎ thO St3îœ Ef DþeTûtiCET. and must be filed in

dualicate with the supe visor by the Eth of tae succes:ding month unass otherwise directed by le supervisor.

Fem 9429
(Je.nuary









ED STATES syn a to ea o. 2
DEPARTMEWTOF THE INTERIOR verse side) 6. LEASE DESIGNATION AND SERIAL NO.

GEOLOGlCAL SURVEY U,S,A, SL-070034

SUNDRYNOTKES AND REPORTSON WELLS
6. IF INDIAN, ALLOTTEE OR TEISE NA3IE

(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir.
Use "APPLICATION FOR PERMIT-" for such proposals.)

1. 7. UNIT AGREEMENT NAZIE
OIL GAS
WELL WELL OTHER Salt Water Disposal Well Lisbon Unit

2. NAME OF OPERATOR 8. FAEM OB LEASE NAME

Union Oil Company of California Lisbon Unit
3. ADDRESS OF OPERATOE 9. WELL NO.

P. O. Box 1611 - Casper, Wyoming 82601 B-624
4. LOCATION OF «ELL (Report location clearly and in accordance with any State requirements.* 10. FIELD AND POOL, OR WILDCAT .

See also space 17 below.)
At surface . Lisbon - Miss.

11. SEC., T., R., M., OR BLK. AND
SURVEY OR AREA

710' FNL and 1666' FWL (NE NW)
Sec. 24, T30S, R24E

14. PER3IIT NO. 15. ELEVATIoNs (Show whether DF, RT, GR, etc.) 12. COUNTY OR PARISH 13. STATE

6305' GL, 6318' KB San Juan Utah
16. OCk Appropnate BoxTo Indicate Nature of Notice, Report,or OtherData

NOTICE OF ÏNTENTION TO : $UBSEQUENT REPORT OF :

TEST WATER SHUT-OFF PULL OR ALTER CASING WATEE SHUT-OFF REPAIRING WELL

FRACTURE TREAT 3IULTIPLE COMPLETE FRACTURE TREATMENT ALTERING CASING

SHOOT OR ACIDIZE ABANDON* SHOOTING OR ACIDIZING ABANDONMÉNT*

REPAIR WELL CHANGE PLANS (Other)
(NOTE: Report results of multiple completion on Well(Other) Completion or Recompletion Report and Log form.)

17. DESCRIBE PROPOSED OR CO3fPLETED OPERAT10Ns (Clearly state all pertineut details, and give pertinent dates, including estimated date of starting any
proposed work. If well is dimetionally drilled, give subsurface locations and measured and true vertical depths for all markers and zones perti-
nent to this work.) *

TD 9648'
PBTD 9200 '

Casing: 20" conductor pipe at 14' KB
13-3/8" OD, 48#, H-40 casing at 1000'
5-1/2" OD, 20, 17 & 15.5# casing at 9232'

Perforations: 8936-8968', 9004-9023', 9028-9043', 9094-9109',
9115-9121', 9170-9182', 4 SPF

Union Oil Company proposes to acidize this disposal well to reduce the high
back pressure. Without water disposal, operation would be in violation of.
state regulations. The well was acidized last igppçgggg, SV)©l.VISIONOF

01L. & GAS CONSERVATiON

DATE ....

BY . ---

18. I hereby certify that the foregoing is true and correct
ORIGINAL SIGNED BY

SIGNED g. 7 MANNON JR- TITLE DiStrict Drilling Supt• DATE 6-2-70
A. T. Nannon, Jr,

(This space for Federal or State office use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY:

*Seeinstructionson Reverse



'i UNITED STATES spegEC IN T IP IC e No. 42-R1421.

DEPARTMENT OF THE INTERIOR verse side) 5. LEASE DESIGNATION AND SERIAL NO.

GEÖLOGICAL SURVEY USA SL-070034

SUNDRYNOTICESAND REPORTSON WELLS
6. IF INDIAN, ALLOTTEE OR TEIßE NAME

(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir.
Use "APPLICATION FOR PERMIT-" for such proposals.)

1 NIT AGREEMENT NAME

°aLL WA
I. OTHER Salt Water Disposal Well Lisbon Unit

NAME OF OPERATOR . FARai OR LEASE NAME

Union Oil Company of California Lisbon Unit
ADDRESS OF OPEEATOR 9. WELL NO.

P. O. Box .1611
- Casper, Wyoming B-624

. LOCATION OF.WELL (Report location clearly and in accordance with any State requirements,* 10. FIELD AND POOL, OR WILDCAT

See also space 17 below.)
At surface Lisbon-Miss.

11. SEC., T., R., M., OE BLK. AND

710' FNL and 1666' FWL (NE NW) Sec. 24 suaver on sama

Sec. 24, T.30S., R.24E.
14. PERMIT NO. 16. ELEVATIONs (Show whether DF, ET. GE, etc.) lŠ. COUNTY OR PARISHi 13. STATE

6305' GL 6318' KB San Juan Utah .

16. . CheckAppropriate BoxTo indicate Natureof Notice, Report,or OtherData
NOTICE OF INTENTION TO: SUBSEQUENT.REPORT OF:

TEST WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT-OFF REPAIRING WELL

FRACTURE TREAT MULTIPLE COMPLETE FRACTURE TREATMENT ALTERING CASING

SHOOT OR ACIDIZE ABANDON* SHOOTING OR ACIDIZING X ABANDONMENT*

REPAIR WELL CHANGE PLANs (Other)
(NoTE: Report results of multiple completion on

Well¯¯

(Other) Completion or Recompletion Report and Log form.)

1Ì. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Ûl€Rrly State all pertinent detailS, and give pertinent dates, including estimated date of starting any
proposed work. If well is directionally drilled, give subsurface locations and measured and true vertical depths for all markers and zones perti-
nent to this work.) *

Treated interval 8936'-9182' w/5000 gal. 15% HCl down 2-7/8" tbg. @3000-3200 psi.
@ 8.5 BPM. Flushed w/70 bb1s. lease salt water. ISDP 1400 psi, 30 min. SIP, 900
PSI.

Returned well to injection.

Injecéion rate before treatment: 3150 BPD @ 1720 psi.
Injection rate after treatment: 3150 BPD @ 1600 psi. -

••

Approval for above program received by Form 9-331 on June 4, 1970.

18. I hereby cert e oregoing is true and c ect

SIGNED f TITLE District Drilling Supt• DATE 9-10-70
A. T Akhnnon, ,TT,

(This space for Federal or State office use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY :

*See Instructionson Reverse









United States Geological Survey
Utah Department of Natural Resources
Page 2
March 9, 1977

4) Total dissolved solids for the Mississip ian interval are greater
than 50,000 ppm as shown in the attached typical water analyses.

5) Water sands of the Cedar Mesa member of the Cutler formation would
have to be considered usable in the entire Lisbon Unit. Depth to
the base of this sand ranges from 1200 feet to 1800 feet. (Geological
Survey Bulletin #841)

6) Eighteen inch OD conductor pipe was set in a 24" hole at 36 feet and
cemented with 20 sacka regular cement containing one sack Cal-seal and
one sack calcium chloride.

New 8-5/8" OD, 24#, J-55 casing was set at 2023' and cemented with 410
sacks 50-50 pozmix, 4% gel, 2% HA-5 followed by 100 sacks regular cement
containing 2% HA-5 in an 11" hole. The hole was cemented behind pipe
with 40 sacks regular cement to bring cement to surface.

New 5-1/2" OD, 17#, N-80 and J-55 was set from surface to 8732 feet in
a 7-7/8" hole. The first stage was 125 sacks neat containing 2% gel,
1/4# per sack Flo-seal followed by 1000 cubic feet containing 40% Diacel,
84% salt saturated cement, and 1/4# Flo-seal per cubic foot. Cement top
by temperature log is 5000 feet.

7) Total depth is 8732 feet, PBTD is 8690 feet K.B.

8) Proposed completion method includes setting a Baker Lok-Set injection
packer at 8167 feet and installing 2-7/8" CS Hydril tubing. Anticipated
injection pressure is 2000-3000 psig. Items (6), (7), and (8) are
shown schematically on the attached drawing.

9) Lisbon Unit Hell B-816 was completed in April, 1961 in the Mississippian
by Belco Petroleum. The well last pumped 386 BWPD plus 1 BOPD in 1973,
and is one of the lowest structured wells in the unit. Current plans
are to use this well only as a backup to the present water disposal well.
The wellhead pressures will be monitored and injection profiles may be
run to insure that the water is confined to the injection interval.

Attached is a structure contour map contoured on the top of the Mississippian.
The map shows the location of the present salt water disposal well and the pro-

posed temporary disposal well. Also attached is a list showing the names and
addresses of owners within a one-half (1/2) mile.radius of the proposed dis-
posal well upon whom notice of this application has been served by mailing a
copy of this application. Your early approval is respectfully requested.

Yours very truly,

MAM:jh Harold Simpson
Attachments District Operations



Union Oil and Gas on: Central Region

Union OilCompany of California
Post Office Box 2620, Casper, Wyoming 82602
Telephone(307)234-1563

umen
June 29, 1978

State of Utah
Department of Natural Resources
Division of Oil, Gas, & Mining
1588 West North Temple
Salt Lake City, UT 84116

Attention: Mr. Patrick L. Driscoll
Chief Petroleum Engineer

Gentlemen:

We are in receipt of your letter of June 12, 1978 regarding metering water
injected into Lisbon Unit Well B-624, San Juan County, Utah. We presently
utilize the displacement of the injection pumps to "meter" the water in-
jected and have confidence in the accuracy of this procedure. In your
absence, I have visited by phone with Mr. Cleon Feight, and he stated that
your office would be in agreement with this method of metering. Our
calculation is as follows:

1) From the 8-day chart time and pressures of injection, it is indicated
whether one, two, or three pumps are running and the number of hours
each runs.

2) All pumps have 2" plungers, 6" strokes, and run at 310 rpm which cal-
culates 2603 BPD per pump.

3) Our calculation is the summation of:

pump hours running x 2603 BPD x 98% efficiency
24

By telephone conversation we discussed the types of shutdown devices on the
disposal pumps:

1) First, we have probes..in.the storage tank which actuate the pumps,
both on and off, so that one pump comes on; then if the level in the
tank rises, the second pump comes on, and if the level in the tank
continues to rise, the third pump comes on. With three pumps running,
the disposal capacity is over 7500 BPD while Lisbon water production
is 4000-5000 BWPD. The pumps are shut down one by one as the



State f Utah
Dejanment of Natural Resources
Division of Oil, as, & Mining
Page 2
June 29, 19 8

1) (Cóni.)
level in the tank decreases.

2) Also, there is an k to shut down
all pumps of shutdown as described in (1) above.

3) Other safet kill-switc es are:

a) Éow.pressur suction.

b) .High pressure discharge.

c) No lubricätion on plungers.

d) Low crank cyse oil,

e) Vibration.

I hope this informafion is helpful. If-yeahave any further questions, please
ciall e undersiitíàd or Mr Lloýd R ed AteZTroduction Superintendent, Moab,
Utàh 801-686-2236.

ou s truly,

UNI OIL COMPANYOF CALIFORNIA

District Production Superintendent .
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Octobex 18, 1979

MEMORAW'DUM

TO: Fue

FROM:Faank M. NamneA
'

Chieg Peknoleum Engineek
Div¿sion og OR, Gaa

and M¿ning

Re: warenvisposatweníËbon8- (o14
un¿onOR Company og Caf¿gonn¿a
Sec. 24, T. 30S, R. 24E.,
San Juan Counky, Utah

The xesexve p¿t has been bxeached and needs Aepaix. InjecXion
paeasuAe at 1700 # pai. HL-fo eufogga not set on the muxphy switches.

bim
ee:



e gSCOTTM.MATHESON 01L,GAS,ANDMININGBOARD
Governor

CHARLESR.HENDERSON
GORDON E. HARMSTON STATE OF UTAH chairrnan

Executive Director,
DEPARTMENTOF NATURAL RESOURCESN,4TURALRESOURCES JOHNL.BELL

DIVISION OF OIL, GAS, AND MINING C. RAY JUVELIN
THADISW.BOXCLEON B. FEIGHT 1588 West North Temple CONSTANCE K. LUNDBERGDirector Salt Lake City, Utah 84116 EDWARD T. BECK

(801)533-5771 E:.STEELEMclNTYRE

November 9, 1979

Union Oil Company of California
P. O. Box 760
Moab, Utah 84532

Re: Well No. Lisbon B-624
Sec. 24, T. 30S, R. 24E,
San Juan County, Utah

Gentlemen:

Attached hereto please find an inspection memo of Frank Hamner, Petroleum
Engineer for the Division of Oil, Gas, and Mining. The enclosed memo lists
the problems observed on this date.

It is hereby requested that you take the necessary action to repair the
reserve pit and set hi-lo cu,toffs on the Murphy switches.

Very truly yours,

DIVISION OF OIL, GAS, AND MINING

CLEON B. FEIŒT
DIRECTOR





UnionOil Compa alifomia

Post Office Box 760, Moab, Utah 84532
Telephone (801) 686-2236

UDION
June 27, 1983

Ms. Thalia R. Pratt
Utah Division of Oil, Gas & Mining
4241 State Office Building
Salt Lake City, Utah 84114

WELL NO. B-624 SWD
SEC 24-T30S-R24E
SAN JUAN COUNTY, UTAH

Dear Ms.Pratt:

Union maintains a high annular pressure on the SWD Well #B-624

to reduce the differential pressure across the packer. This
is done to minimize the possibility of a packer leak.

Attached is a chart from a dual pressure recorder that was
installed on the well. Please note there is only a slight
annulär pressure charge (±5 psig) with a large tubing pres-

sure change ( 500 psig) . This indicates there is no com-
munication between tubing and annulus. The slight annular
pressures changes are caused by swelling of the tubing with
increased injection pressure and temperature fluctuations.

Sincerely,

B.R. Govreau
Area Supt.

BRG:aj

Attachment

JULD5 1993 '

DIVISIONOF
O!LGAS&



g O
STATEOF UTAH Scott M. Matheson, Governor
NATURALRESOURCES Temple A. Reynolds, Executive Director
Oil, Gas & Mining Dr. G. A. (Jim) Shirazi. Division Director

4241 State Office Building • Salt Lake City, UT84114 • 801-533-5771

October 3, 1983

Mr. B.R. Govreau
Union Oil Company
P.O. Box 760
Moab, UT 84532

Re: Pressure Test
Well #B-624 SWD
Sec. 24, T30S, R24E
San Juan County, Utah

Dear Mr. Govreau,

In order to be in compliance with the Underground Injection Control
section of the Federal Safe Drinking Water Act of 1974, which the Division
(rf Oil, Gas and Mining administers in Utah, the Division shall pressure
test all Class II disposal weTis in the State. Your above referenced
well should be readied and arrangements made as outlined below for the
test.

1. Cellars should be dug out in such a manner to expose outlets
from the first string of pipe cemented on the well and all subsequent
heads through the tubing head. One opening from all bradenheads should
be connected to a second valve above the surface.

2. Operators must furnish connections, and accurate pressure guages,
hot oil truck (or other means of pressuring annulus), as well as personnel
to assist in opening valves, etc.

3. .If mechanical .difficulties or workover operations make it im-
possible for wells to be tested at this time, tests may be reschedualed.

4. Test date will be October 20th, 1983, at 10:00 a.m. Company
personnel should meet DOGMrepresentatives at the well site.

5. All bradenhead valves with exception of the tubing on injection
wells must be shut-in 24 hours prior to testing.

If you have any questions concerning the preparation of wells or
the test schedule, please do not hesitate to call or write.

Very truly yours,

DIVISION OF GAS ANDMINING

-THALÍAR. PRATT
UIC SPECIALIST

GH/TP/tp
an eqúal opportunity employer - ease recycle



* UTAH DIVISION OF OIL, GASAND MINING

OPERATOR: 44

FIEU): : Sid ? dO Ú

WELL# /3 Ú1 SEC. 9 TOWNSHIP305 RANGEN

SOATE FED. FEE DEPTH Û4 4 i TYPE WELL O MAX. IRJ. PRESS.¯ ^ ¯

TEST DATE 3
PRESSURE

CASING STRING SIZE SET AT CMI' READINGS REMARKS FUTURE

/ /
INTERMEDIATE ¶ /?df
PRODUCTION

TUBING



O STATEOF UTAH Norman H. Bangerter, Governor
NATURALRESOURCES Dee C. Hansen, Executive Director
Oil, Gas & Mining DiarÁeR. Nielson. Ph.D., Division Director

55 W. North

August 28, 1985

Union Oil Company of California
P.O. Box 760
Moab, Utah 84532

Gentlemen:

RE: Salt Water Disposal Well Lisbon Unit #B624, Section 24, Township
30 South, Range 24 East, San Juan County, Utah

On August 12, 1985, I inspected the above mentioned well.
Everything was in excellent shape except that I was unable to read
or change the guage on the casing-tubing annulus. Could you please
attach an elbow thru the horizontal pipe and vertically extend the
valve and guage above the wooden floor covering the cellar?

Thank you,

Cleon B. F ght
UIC Manage

CBF/mfp
00080-14

on equal opportunity



UnionOil Company alifornia

Post Office Box 760, Moab, Utah 84532
Telephone (801) 686-2236

unien
September 3, 1985

Mr. Cleon B. Feight
UIC Manager A/Slo¡y
Utah Division of Oil, Gas & Mining ASS 10
355 W. North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203

LISBON UNIT #B-624
SAN JUAN COUNTY, UTAH

Dear Mr. Feight:

As per your request, piping has been installed so a
guage could be put on the casing-tubing annulus of the
Lisbon Unit #B-624.

Please remember when you or your fellow employees visit
Lisbon Field, hydrogen sulfide is present in lethal
concentrations even in the vapors off the water. Your
knowledge of hydrogen sulfide existence and its charact-
eristics could save your life.

Sincerely,

B.R. Govreau
Area Supt.

BRG:aj

cc:



R e

September 13, 1985

Mr. B.R. Govreau
Union Oil Company of California
P.O. Box 760
Moab, Utah 84532

Dear Mr. Govreau:

RE: Salt Water Disposal Well Lisbon Unit #B624, Section 24, Township
30 South, Range 24 East, San 3uan County, Utah

Thank you for your response to my letter of August 28, 1985. I
am pleased to hear that the new piping has been installed so that a
guage can be easily connected. Do you see any problem with testing
the casing-tubing annulus about the middle of October?

If I am not contacted, I will be in touch with you to set up a
convenient date for the testing. Thank you for your cooperation in
this matter.

Sincerely,

Cleon B. F ht
UIC Manager

MFP/mfp
0009U-21

on equo: opponunity e p



DEPARTMENT OF NATURALRESOURCES
DIVISIONOF OIL, GAS AND MINING 10

Norman H. Bangerter
Goverm>r

Dee C. Hanseri 355 West North Temple

Exrrutive-1)ira-etor 3 Triad Center. Suite 350

Dianne R. Nielson. Ph.D. Salt Lake City.Utah 84180-1203

Division Director 801-538-5340

December 2, 1988

Union Oil Companyof California
P.O. Box 760
Moab, Utah 84532

Gentlemen:

Re: _Pressure Test for Mechanica_1__In.tegrity, Lisbon Unit Nells D-84, D-610,
B-614, B-624f San Juan County, Utah

The Underground Injection Control Program which the Division of 011, Gas
and Mining (DOGM)administers in Utah, requires that all Class II injection
wells demonstrate mechanical integrity. It has been past policy of the
Division to require pressure testing of all Class II salt water disposal wells
and other injection wells not reporting monthly annulus pressures in
accordance with rule R615-5-5.3 of the Oil and Gas Conservation General
Rules. This rule requires that the casing-tubing annulus above the packer be
pressure tested at a pressure equal to the maximumauthorized injection
pressure or 1,000 psi, whichever is lesser, provided that no test pressure is
less than 300 psi. This test shall be performed at least every five year
period beginning October, 1982. Our records indicate the above referenced
wells are due for testing for the second five year period. Please make
arrangements and ready the wells for testing on January 4, 1988 as outlined
below:

1. Operators must furnish connections, and accurate pressure gauges,
hot oil truck (or other means of pressuring annulus), as well as
personnel to assist in opening valves etc.

2. If mechanical difficulties or workover operations make it
impossible for the well to be tested on this date the test may be
rescheduled.

3. Company personnel should meet DOGMrepresentatives at the well site
or other location as negotiated.

4. All bradenhead valves with exception of the tubing on the injection
well must be shut in 24 hours prior to testing.

an equal opportunity



Page 2
Pressure Test
December 2, 1988

Please contact Mr. Dan 3arvis at (801) 538-5340 to arrange a meeting time
or negotiate a different date if this one is unacceptable.

Sincerely,

Gil Hunt
Environmental/Geological Supervisor

bd



M &
STATE OF UTAH

DIVISION OF OIL, GAS AND MINING

INJECTION WELL - PRESSURE TEST
******************************

TEST DATE: 2|y/fý WELL OWNER/OPERATOR: /Ý/9</'A

DISPOSAL WELL: > ENHANCED RECOVERY WELL: OTHER:

API NO: 43- /) 7 7 - /bf/S WELL NAME/NUMBER:

SECTION: 2 TOWNSHIP: Edif RANGE:¿ VC-

INITIAL CONDITIONS:

TUBING - rate: pressure: av29

CASING/TUBING ANNULUS - pressure: pr 44

CONDITIONS DURING TEST:

TUBING pressure: 2dEALD
'

psi for ¿SE' minutes

CASING/TUBING ANNULUS pressure: //GNO psi

annulus pressure drop during test: ~~' psi

CONDITIONS AFTER TEST:

TUBING pressure: 2- Psi

CASING/TUBING ANNULUS pressure: $Û psi

OPERATOR REPRESENTATIVE GM W



Form 3145 UNITEDSTATES FORM APPROVED

tJune 1990) DEPARTMENT OF THE INTERIOR " w

BUREAU OF LAND MANAGEMENT s. unseDesignation and seriniNo.

UTSLO70034
SUNDRY NOTICES AND REPORTS ON WELLS 6. N Indian, Anonce or Tribe Name

Do not use this form for proposals to drill or to deepen or reentry to a different reservoir.
Use "APPUCATION FOR PERMIT-" for such proposals

SUBMIT IN TRIPLICA TE
7. n unitor cA. Agreement Designacon

1. Type of Wen Lisbon Unit

O °4u O un Ð ome, Water Disposal Well 8. Weu Name and No.

2. Name of Operator B - 624
Union Oil Company of California 9. API Well No.

3. Address and Telephone No.

3300 N. Butler, Suite 200, Farmington, NM 87401 (505) 326-7600 10. Field and Pool, or Exploratory Area

4. Locanon of Wen (Footage. Sec., T.. R., M.. or Survey Descripdon) Lisbon Mississippian
i 1. County or Parish, State

710' FNL & 1666' FwL Sec.24, T30S, R24E San Juan Co., Utah

12. CHECK APPROPRIATE BOX(s)TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Abandonment Omnge of Plans

O a.coms.o.. O sewc.....so.
O Subsequent Repon Plugging Back Nœ-Rodn Fmeturing

O cas, a...i, O Water Shut-Off

O Enumndomem Nouce O al.ri., c..... O c...,....i.»
Ð Other Repair tbg-css O DisposeWater

communicat ion Oote: Reponresulugt mehipiccompictaoam WeH
Completion or Recompissios Repon and Log form.)

13. Describe Proposed or Completed Operations (Clearly state a 1pertinent details, and give pertinent dates, including estimated date of starting any proposed work. If well is direedonally drilled,
give subsurface locations and measured and tme vertical depths for au markers and zones pertinent to this work.)*

The Lisbon Unit No. B-624 is one of two water disposal wells for the Lisbon Unit. The
well has developed casing pressure indicating tubing-casing communication.

A workover will begin as soon as possible to -

1. Pressure test tubing and packer. POOH and repair.
2. Run and set repaired injection equipment.
3. Perform Mechanical Integrity Test.
4. Acidize perforations.
5. Return to disposal- Accepted by the State JUN0 3 1991

of Utah Division of
A detailed workover procedure is attached DMSON CFOil, Gas and ning OlLGAS&MINING

Date: <#

By: A

Title Field Superintendent o.,, 5/28/91

(This space for Federal or State office use)

Approved by Tide Date
Conditions of approval, if any:

Tide 18 U.S.C. Section 1001. m es it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statements

or representations as to any matter within its jurisdiction.

'See Instruction on Reverse



Engineering
Dist. Engineer
Drilling Eng.

Dist Drly Supt

UNION OIL COMPANY OF CALIFORNIA
SOUTHWESTERN REGION
FARMINGTON DISTRICT

CONDITION OF HOLE AND PROCEDURE

DATE: 5/6/91

FIELD: Lisbon Mississippian AREA: Farmington

LEASE/UNIT: Lisbon Mississippian WELL NO. B-624

REASON FOR WORK: To eliminate tubing - casing communication

CONDITION OF HOLE:
ETD or

TOTAL DEPTH: 9648' PBTD: 9195' KB DATUM IS 13' ABOVE GL

CASING RECORD: 13 3/8" 48# H-40 @1000'
5 1/2" 15.5, 17, & 20# N-80 & J-55 @ 9232'

PERFORATIONS: Mississippian: 8936' - 68'
9004' - 23'
9028' - 43'
9094' - 9109'
9115' - 21' & 9170' - 82'

TUBING DETAIL: 315 jts. + 1 sub 3 1/2" 9.3# J-55 AB Modified

IJ3SS cplgs + locator seal assembly. FHD

8875'. Baker Model N pkr @ 8875'.

ROD & PUMP DETAIL: NONE

REGULATORY AGENCY REQUIREMENTS:
Prior to work: . BLM Sundry Notice

. Copy of BLM Sundry to state
Subsequent to work: . BLM Sundry Notice

. Copy of BLM Sundry Notice to State

. MIT results to State

PROCEDURE:

1.RU wireline. Set tbg valve @ + 8850'.

2.Blow down annulus.

3.Pressure test tubing to 1000 psi for 30



O g

4. A. If tubing did not hold-

(1.) Sting out of packer. POOH with tbg. Lay tbg

down for inspection.
(2.) RIH with tbg and seal assembly to just above

pkr, be sure to include seating nipple.

Circulate pkr fluid. Sting into pkr.

(3.) Drop standing valve.
B. If tubing did hold-

(1.) Sting out of packer. POOH with tbg. Lay tbg

down for inspection.
(2.) RIH with Baker Packer Milling Tool.

(3.) Mill over and retrieve Baker Model N pkr.

POOH.
(4.) RIH with bit. Check ETD. POOH.

(5.) RU wireline. RIH and set Guiberson Unipkr VI

with profile nipples in tailpipe and profile

plug in place and on/off tool receptacle

O + 8850' on wireline.
(6.) RIH with tbg and on/off overshot.

(7.) Circulate pkr fluid.
(8.) Latch into on/off tool.

5. Pressure test tbg to 1000 psi for 30 minutes.

6. Pressure test annulus to 1000 psi for 30 minutes.

Use pressure chart recorder on annulus. Notify Gil

Hunt or Dan Jarvis with State of Utah Oil/Gas and

Mining @ (801) 538-5340 at least 3 days in advance to
witness test.

7. Retrieve plug from packer.
8. Acidize Mississippian perfs (8936'-9182') with 2000

gals 15% HCL with NE, FE & LST as follows (max rate

1 1/2 BPM):.
. Pump 500 gals acid
. Pump 500# GRS (@ 2 ppg) carried in 10 ppg gelled

brine.
. Pump 500 gals acid
. Pump 500# GRS (@ 2 ppg) carried in 10 ppg gelled

brine.
. Pump 1000 gals acid
. Flush with produced water

9. Swab back load ASAP.

10. Return to
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Form 31 5 UNITED STATES \ FORM APPROVED
tJune 1990) DEPARTMENT OF THE INTERIOR *

3',
im

BUREAU OF LAND MANAGEMENT 5. Unse Designation mui Serial No.

UTSL 070034
SUNDRY NOTICES AND REPORTS ON WELLS 6. If Indian. AHoace or Tribe Nune

Do not use this form for proposals to drill or to deepen or reentry to a different reservoir.
Use "APPLICATION FOR PERMIT-" for such proposals

SUBMIT IN TRIPLICA TE
7. Ir valtor ca. Agreement Designanon

I. Type of wen LISBON UNIT
O °¿n O GW

H Oder Water Disposal Well 8. Well Name and No.
2. Name of Operator B-624
Union Oil Company of California 9. API WeU No.

3. Address and Telephone No. 43-037-16516
3300 North Butler, Suite 200, Farmington, NM 87401 (505) 326-7600 10. Field and Pool, or Exploratory Area

4. Locanon of Well (Footage, Sec.. T., R., M., or Survey Descripdon) Lisbon Mississippian
11. County or Parish, State710' FNL & 1666' FWL

Sec. 24, T30S, R24E San Juan Co., Utah

12. CHECK APPROPRIATE BOX(s) TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O Notice of Intent Abandomnent Chuge oniam

O a....w.o.. O New Comacdon

Subsequent Repon Plugging Back Non Rœüm F acmrmg

O c.., a...., O w.., sa...oa
O Final Abandonment Notic. O an.ri., c.4 O c.......recuo.

Casing Mechanical Dispose Water

Inter rit Test ote. Itcponmuksof muhi¢tcom¢mononWen
Com¢ction or Recompletion Repon and Log form.)

13. Describe Proposed or Completed Operations (Clearly state a i pertinent details, and give pertinent dates, including estimated date of starting any proposed work. If well is directionally drilled,
give subsurface locations and measured and truc vertical depths for all markers and zones pertinent to this work.)*

6/8/91 MIRU pulling unit. Bled 240 psi from tbg annulus to pit. Pressure tested 5-1/2"

casing annulus to 1600 psi for 4 hours (copy of chart attached) , casing held

ok. Acidized Mississippian perf 8936'-9182' with 2000 gals 15% HCL w/ NE, FE,

& LST & 500# GRS @ 2 ppg in 10# gelled brine in 2 stages at 3 BPM and 928-

1611-1530 psi. Returned well to injection.

JUN17 1991

DMSiONOF
OILGAS&MiNING

eËet-y that the fore oin- i e a cor ect

Signed . Titic Field Superintendent Date 6 /1 3 /91
(This space for Federal State office use)

Approved by Tide Date
Conditions of approval, if any:

Tide 18 U.S.C. Section 1001. makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or fraudulent statements
or representations as to any matter within its jurisdiction.

*See Instruction on Reverse





Unocal Oil & Gas Di °

Unocal Corporation
3300 North Butler Aven
Suite 200
Farmington, New Mexico 87401
Telephone (505) 326-7600
Fax: (505) 326-6145

UNOCALO
October 8 , 1991

OCT1 1 1991Farmington District

State of Utah
Attn: Gil Hunt WSIONOF
Division of Oil, Gas & Mining OILGAS&MINING
3 Triad Center, Suite 350
Salt Lake City, UT 84180-1203

SUBJECT:
Written Report of Produced Water
spill atLisbon Unit B-624 Water
Disposal Well
Lisbon (Mississippian) Unit
San Juan County, Utah

Dear Mr. Hunt:

As required by NTL-3A, attached in duplicate is the written report of
the produced water spill at the Lisbon Unit B-624 Water Disposal Well.

Approximately 600-800 barrels of produced water leaked from a failure in
a weld on the water disposal pipeline sometime late at night October 1,
1991. The leak was discovered the morning of October 2. The line was
immediately shut-in and the following agencies were notified:

Bureau of Land Management, Moab District (Dale Manchester)
State of Utah, Water Pollution Control (Steve McNeal)
State of Utah, Division of Oil, Gas & Mining

(message left for Gil Hunt)

The line was repaired and operations resumed. A water containment dike
is being constructed at the well location to prevent a water spill from
draining off of the location.

If additional information is required, please contact Steve Gregory or
me at (505) 326-7600.

Very truly yours,

Union Oil Company of California
O

Craig Van Horn
Field Superintendent

bjt



UNDESIRABLE EVENT CHECKL
WRITTEN REPORT

TELEPHONE
REPORTED BY: Steve Gregory PHONE NUMBER: (505)326-7600

DATE OF OCCURRENCE/DISCOVERY: 10/1/91 TIME OF OCCURRENCE:Sometime during night

DATE REPORTED TO BLM: 10/2/91 TIME REPORTED: 3:15 PM

BLM OFFICE REPORTED TO (RESOURCE AREA/DISTRICT OFFICE/OTHER): Moab Dist. Office

LOCATION: SECTION: 24 * T. 30S R. 24E MERIDIAN

COUNTY: San Juan STATE: Utah WELL NAME: Lisbon Unit B-624 WDW

SURFACE OWNERSHIP (FEDERAL/INDIAN/FEE/STATE): Federal

MINERAL OWNERSHIP (FEDERAL/INDIAN/FEE/STATE): Water Disposal Well

LEASE NO.: UTSLO70034 UNIT/CA NO.: Lisbon Unit RIGHT-OF-WAY NO.:

TYPE OF EVENT, CIRCLE APPROPRIATE ITEM(S):

BLOWOUT, FIRE, FATALITY, INJURY, PROPERTY DAMAGE, OIL SPILL,(ËÊUBLYPUR
SPIL , TOXIC FLUID SPILL, OIL AND SALTWATER SPILL, OIL AND TOXIC FLUID
S L, SALTWATER AND TOXIC FLUID SPILL, GAS VENTING, UNCONTROLLED
FLOW OF WELLBORE FLUIDS, OR OTHER (SPECIFY):

CAUSE OF EVENT: Crack in a weld on the water disposal pipeline allowing
produced water to spill onto well location.

CAUSE AND EXTENT OF PERSONAL INJURIES/CAUSE OF DEATH(S):
None

EFFECTS OF EVENT: During the night, approximately 600-800 barrels of
produced water spilled onto the well location before the leak was
discovered the following morning.

ACTION TAKEN TO CONTROL THE EVENT AND SUBSEQUENT CLEAN-UP: A full
encirclement sleeve was welded onto the line enclosing the failed well.

LENGTH OF TIME TO CONTROL EVENT AND SUBSEQUENT CLEAN-UP: Following
discovery, the line was shut-in immediately and repaired within 8 hours.

VOLUME(S) OF FLUIDS (SPECIFY): PRODUCED WATER

DISCHARGED: 600-800 Barrels CONSUMED: All fluid soaked in to sand
RECOVERED: 0

OTHER FEDERAL, STATE, AND LOCAL GOVERNMENT AGENCIES NOTIFIED (INCLUDE MANES
AND DATE/TIME): 10/2/91 3:20 State of Utah Water Pollution Control (Steve
McNeal) 10/2/91 3:30 State of Utah OCD (Message left for Gil
Hunt)

ACTION THAT HAS BEEN OR WILL BE TAKEN TO PREVENT RECURRENCE: Containment
dike beinq constructed to prevent water spill at the well from draining off

ITheEN RcEationSUBMÎTTED

BY: CRAIG VAN



Unocal Oll.& Gas Divisi
Unocal Corporation
P.O. Box 760
Moab, Utah 84532
Telephone (801) 686-2236

UNOCAL®
FEB2 A1995

State of Utah February 17, 1995
Board of Oil, Gas, and Mining
Attn: Gil Hunt
355 West North Temple
3 Traid Center, Suite 350
Salt Lake City, Utah 84180-1203

SUBJECT: SALTWATER DISPOSAL SPILL ON B-624 LOCATION §A

As required by NTL-3A, attached in duplicate is the written report of the saltwater spill which occurred at
the Lisbon Field B-624 Saltwater Injection Well location.

The inlet valve to the storage tank at the B-624 location was inadvertently left in the by-pass mode. During
the night, the saltwater disposal pump, which pull suction from this storage tank, went down on excessive
vibration. Because the inlet valve was in the by-pass mode, saltwater continued to flow into the storage
tank and out the overflow. The saltwater ran into a bermed containment. A pap of the containment washed
out causing a portion of the saltwater to flow down a road into a dry wash. /

The by-pass capability to this inlet valve has been removed to prevent this from occurring again. Cleanup
was immediately underway.

The following Government Agencies have been notified:

Bureau of Land Management, San Juan Resource Area, Monticello, Utah (Gary Torres)
State of Utah, Oil, Gas & Mining (Gil Hunt)
State of Utah, Dept. of Water Quality(Don Hilden)

If additional information is required please contact Mike Tabet or me at 801-686-2236.

Sincerely,
Union Oil Company of California, dba Unocal

Dave Peters

Attachments: Written Report in duplicate/Map
cc: Jay



Form NM 3162 i
(July 1991)

UNITED STATES DEPARTMENT OF THE IN DA
UTAHs a

a
n ent

FEB2 4 1995
REPORT OF UNDESIRABLE EVENT

0 2-1 -9 nrine nivhtDATE OF OCCURRENCE/DISCOVERY: TIME OF OCCURRENCE:

DATE REPORTED TO SLM: 02-17-95 TIns aspostra: 8:00 f .V.

BLM OFFICE REPORTED TO: (RESOURCE AREA/DISTRICT/OTHER) : San Juan

NW/NW 24 30S AT SLO
LOCATION: (4 4) SECTION

¯

T. R. MERIDIAN

o-A25 Salt Water DisposaCOUNTY: San Juan sTATE: Utah WELL NAME -

OPERATOR: COMPANY NAME ÏInocal PHONE NO.
801-686-2236

CONTACT PERSON'S NAME Mike Tabet

SURFACE OWNER: Federal MINERAL OWNER: Pederal

(FEDERAL/INDIAN/FEE/STATE)

LEASE NO.: UTSLO70034 RIGHT-OF-WAY NO.:

UNIT NAME / COMMUNITIZATION AGREEMENT NO.: Ti Rhon IInl i

TYPE OF EVENT, CIRCLE APPROPRIATE ITEM(S):

BLOWOUT, FIRE, FATALITY, INJURY, PROPERTY DAMAGE, OIL SPILL, SOATER SPIE
OIL AND SALTWATER SPILL, TOXIC FLUID SPILL, HAZARDOUS MATERIAL Se.a,
UNCONTROLLED FLOW OF WELLBORE FLUIDS, OTHER (SPECIFY) :

CAust oF EVENT: Inl et val ve to Sal twater Disposal storare tank was
inadvertonigr loft in b r-ppmc: onnaition. Solt water injoetion pump went

down oiaËabrŸoËŸiecgu to fill and overflow. ;

Law Enforcement Notified: (for thefts) N/A

CAUSE AND EXTENT OF PERSONAL INJURIES/CAUSE OF DEATH(S):
N

Safety Officer Notified:

EFFECTß OF EVENT: Saltwater ran into containment area. Part of the
containment area wasMout ant1 a portion 01 saltwater ran down a drv wast

A TION AKEN TO QNTROL EVENT: Remove tv-pass capabilitv to inlet valve
ai salS water Sisposal tank storage .

LENGTH OF TIME TO CONTROL BLOWOUT OR FIRE: N/A

VOLUMES DISCHARGED: OIL WATsa E st . 80 PP EGAS

OTHER AGENCIES NOTIFIED: Division of Oil Gas & Mininz - Gil Hunt
Dept . of Water dualitv - Don Hilden

Enclosure



Forn NM 3162-1
(July 1991)

UNITED STATES DEPARTMENT OF THE IN
Bureau of Land Management

UTAH state office

REPORT OF UNDESIRABLE EVENT

02-16-9 urine nivh*
DATE OF OCCURRENCE/DISCOVERY: TIME OF OCCURRENCE:

DATE REPORTED TO SLM: 02-17-95 TIME REPORTED: 8:00 ? .¥.

BLM OFFICE REPORTED TO: (RESOURCE AREA/DISTRICT/OTHER) : San Juan

NW/NW 24 30S 247 SLC
LOCATION: (4 k) SECTION T. R. MERIDIAN

COUNTY: San Juan STATE: Iltah WELL NAME E-624 Salt Water Disposa.

Unocal 601-686-2236
OPERATOR: COMPANY NAME PHONE NO.

CONTACT PERSON'S NAME Mike Tabet

suRFAcz owNER: Federal MINERAL OWNER: Federal
(FEDERAL/INDIAN/FEE/STATE)

LEASE NO.: UTSLO?0034 RIGHT-OF-WAY NO.:

UNIT NAME | COMMUNITIZATION AGREEMENT NO.: Tá Ahon ITnl Ì

TYPE OF EVENT, CIRCLE APPROPRIATE ITEM(S):

BLOWOUT, FIRE, FATALITY, INJURY, PROPERTY DAMAGE, OIL SPILL, ATER SPIE
OIL AND SALTWATER SPILL, TOXIC FLUID SPILL, HAZARDOUS MATERIAL Se .--a,

UNCONTROLLED FLOW OF WELLBORE FLUIDS, OTHER (SPECIFY) :

cAusE oF EVENT: Ipl et val ve to Sal twater Disposal storare tank was
innrivertenl yl oft i n hy-pm nonrli ti on . Sol t water in joeti on pump went

down OSaËabrŸoËEecguŠÑr'sps)to fill and overflow. ;

Law Enforcement Notified: (for thefts) N

CAUSE AND EXTENT OF PERSONAL INJURIES/CAUSE OF DEATH(S): N/A
Safety Officer Notified:

EFFECTß OF EVENT: Saltwater ran into containment area. Part of the
containment area wasMout anct a portion o1 saltwater ran aown a drv wast

A ION AKEN TO QNTROL EVENT: Remove bv-pass capabilitv to inlet valve
a salI water Sisposal tanK storage.

LENGTH OF TIME TO CONTROL BLOWOUT OR FIRE: N/?

VOLUMES DISCHARGED: OIL WATER
-Est

. 80 EP EGAS

OTHER AGENCIES NOTIFIED: Division of Oil Gas & Minin? - Gil Hunt
Dept. of Water Wuality - Don Bilden

Enclosure





State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt Box 145801Governor
Ted Stewart Salt Lake City, Utah 84114-5801

Executive Director 801-538-5340

James W. Carter 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

June 2, 1997

Union Oil Company of California
P.O. Box 760
Moab, Utah 84532-0760

Re: Pressure Test for Mechanical Integrity, B-624, D-610 and
B-816 Iniection Wells, Lisbon Unit, San Juan County, Utah

Gentlemen:

The Underground Injection Control Program which the Division
of Oil, Gas and Mining (DOGM).administers in Utah, requires that
all Class II injection wells demonstrate mechanical integrity.
Rule R649-5-5.3 of the Oil and Gas Conservation General Rules
requires that the casing-tubing annulus above the packer be
pressure tested at a pressure equal to the maximum authorized
injection pressure or 1,000 psi, whichever is lesser, provided
that no test pressure is less than 300 psi. This test shall be
performed at least every five year period beginning October 1982.
Our records indicate the above referenced wells are due for
testing. Please make arrangements and ready the wells for
testing during the week of June 16, 1997 as outlined below:

1. Operator must furnish connections, and accurate
pressure gauges, hot oil truck (or other means of
pressuring annulus), as well as personnel to assist in
opening valves etc.

2. The casing-tubing annulus shall be filled prior to the
test date to expedite testing, as each well will be
required to hold pressure for a minimum of 15



Page 2
Union Oil Company of California
June 2, 1997

3. If mechanical difficulties or workover operations make
it impossible for the wells to be tested on this date
the tests may be rescheduled.

4. Company personnel should meet DOGM representatives at
the field office or other location as negotiated.

5. All bradenhead valves with exception of the tubing on
the injection wells must be shut-in 24 hours prior to
testing.

Please contact Dan Jarvis at (801)538-5338 to arrange a
meeting time and place or negotiate a different date if this one
is unacceptable.

Sincerely,

Gil Hunt
Environmental Manager, Oil & Gas



STATE OF UTAH
Division of Oil, Gas and Mining

355 West North Temple
3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

INJECTION WELL - PRESSURE TEST

Test Date: Well Owner/Operator: yi O (

Disposal Well: Enhanced Recovery Well: Other:

API No.: 43- 09954 Well Name/Number: ' Ú
Section; Township: SO $ Range:

Initial Conditions:

Tubing - Rate: Pressure: psi

Casingfrubing Annulus - Pressure: psi

Conditions During Test:

Time (Minutes) Annulus Pressure Tubing Pressure
0 7/f) ()
5 / /A [7

10 Ÿ(pó
15 g(a O
20
25

Resu

t0

ail

Conditions After Test:

Tubing Pressure: psi

CasingfTubing Annulus Pressure: psi

REMARKS:

Operator Representative / DOGM



CHECKLIST FOR INJECTION WELL APPLICATION AND FILE REVIEW

Operator: Well No.

County: T ~ Sec. 29 API# S- ÖÀÜ- SI

New Well version ) Disposal Well Enhanced Recovery.Well

YES NO

UIC Forms Completed

Plat including Surface Owners. Leaseholders,
and wells of available record

Schematic Diagram

Fracture Information

Pressure and Rate Control

Adequate Geologic Information

Fluid Source o 46
Analysis of Injection Fluid Yes A '

No TDSË2(Odd>

Analysis of Water in Formation Yes C-- No TDS 206600
to be injected into

Known USDW in area L Depth /106 /Ÿ/d

Number of wells in area of review Prcd. /' P&A 69

Water () Inj. 65

Aquifer Exemption Yes NA &

Mechanical Integrity Test Yes No

Date Type

Comments:

Reviewed



Union Oiland Gas n: Central Region
Union Oil Company of California

. Post Office Box 2620, Casper, Wyoming 82602

APPR VED
234-1563

URI®n
ACTrNG DISTmcT ENGINEER

March 9

Department of Natural Resources United States Geological Survey
Division of Oil, Gas & Mining P.O. Box 1809
State of Utah D rango, CO 81301
1588 West North Te eg
Salt Lake City, UT 84116 At ution: Mr. Jerry Long

District Engineer
liAR14 1977

, .
U.S.GEOU)GICALSURVEL

Gentlemen: DURADO,COLO.

In order to remain in compliance with the United States Geological Survey
rules on the handling of water produced with oil and gas should anything
happen to the present SWD Well B-624, Union Oil Company of California,
Operator, applies for approval to temporarily dispose of:water into the
Mississippian formation through the wellbore of Lisbon Unit Well B-816
located in the NE SW of Section 16, Township 30 South, Range 24 East, San
Juan County, Utah.

Unit-Well E-816 would only be used as a backup to the present water
disposal well in order to prevent curtailing oil and gas production from
the unit. In support of the application to temporarily dispose of water
in the Mississippian zone in Well 3-816, we show:

1) Designated name of proposed disposal well -

Lisbon Unit Well B-816

Location - 1860 FWL and 2250' FSL of Section 16, Township 30 South,
Range 24 East, San Juan County, Utah

The well is located on State of Utah lease - Utah ML 8366

2) The source of water to be injected is water to be produced along
with til and gas from the Mis.sissippian formation in the Lisbon
Field. The daily quantity of water injected is estimated to be
5200 BNPD. (Water analyses attached)

3) The formation into which water is to be injected is the Mississipplan
reservoir at a depth of 8461 feet to 8505 feet. A copy of a portion
of the sonic loß showing the injection interval is



United States Geological Survey
Utah Department of Natural Resources
Page 2
lMarch 9, 1977

4) Total dissolved solids for the Mississippian interval are greater
than 50,000 ppm as shown.in the attached typical water analyses.

5) Water sands of the Cedar Mesa member of the Cutler formation would
have to be considered usable in the entire Lisbon Unit. Depth to
the base of this sand ranges from 1200 feet to 1800 feet. (Geological
Survey Bulletin #841)

6) Eighteen inch OD conductor pipe was set in a 24" hole at 36 feet and
cemented with 20 sacka regular cement containing one sack Cal-seal and ,
one sack calcium chloride.

New 8-5/8" OD, 24#, J-55 casing was set at 2023' and cemented with 410
sacks 50-50 pozmix, 4% gel, 2% HA-5 followed by 100 sacks regular cement
containing 2% HA-5 in an 11" hole. The hole was cemented behind pipe
with 40 sacks regular cement to bring cement to surface.

New 5-1/2" OD, 17#, N-80 and J-55 was set from surface to 8732 feet in
a 7-7/8" hole. The first stage was 125 sacks neat containing 2% gel,
1/4# per sack Flo-seal followed by 1000 cubic feet containing 40% Diacel,
84% salt saturated cement, and 1/4# Flo-seal per cubic foot. Cement top
by temperature log is 5000 feet.

7) Total depth is 8732 feet, PBTD is 8690 feet K.B.

8) Proposed completion method includes setting a Baker Lok-Set injection
packer at 8167 feet and installing 2-7/8" CS Hydril tubing. Anticipated
injection pressure is 2000-3000 psig. Items (6), (7), and (8) are
shown schematically on the attached drawing.

9) Lisbon Unit Well B-816 was completed in April, 1961 in the Mississippian
by Belco Petroleum. The well last pumped 386 BWPD plus 1 BOPD in 1973,
and is one of the lowest structured wells in the unit. Current plans
are to use this well only as a backup to the present water disposal well.
The wellhead pressures will be monitored and injection profiles may be
run to insure that the water is confined to the injection interval.

Attached is a structure contour map contoured on-the top of the Mississippian.
The map shows the location of the present salt water disposal well and the pro-
posed temporary disposal well. Also attached is a list showing the names and
addresses of owners within a one-half (1/2) mile.radius of the proposed dis-
posal well upon whom notice of this application has been served by mailing a
copy of this application. Your early approval is respectfully requested.

Yours very truly,

MAM:jh Harold Simpson
Attachments District Operations



cHEm & GEOLOGICAL LABO ORIES
P. O. Box 2794

.

Casper, Wyoming

WATER ANALYSIS REPORT
nyxxATow Union Oil Co. of Calif .

_ naya Oct. 23, 1972
.. - LAB NO 890ß

WELL NO 8-814 LOCATION Sec. 14-305-24E
PTETT, Lisbon FORMATIONMississippian
COTTNTY San Juan TNTRRVAT.

STATP Utah SAMPLE PROM Production water

xxxAarn rnNCT.HSTONR· Cloudy water with clear filtrate

Bodium . . . . . . 967A1 1143 30 sultat. . .
.-

. . . 1720 35,78
Potassium . . . . . 1800 . 46.08 Chloride . . . . . . 48500 1367.70
Lithium - - - • • • Carbonate . . . . . 204 §,79
Calcium . . . . . . . 1136 156.49

- Bicarbonate . . ... . 1171 19.20
Magnesina . . . . . 1.017 83 . 60 Hydroxide - - - - -

-- --

Iron . . . . . . . Present Present Hydrogen sulfide . . . Present Present

Total Cations . . . . 1429.47 Totat - · . . 1429.47

Total dissolved solids, mg/1 - . . . . 83237 Specific resistance @68•F.:
NaCI equivalent, ag/1 . . . . . . . 83029 - Observed . . . . 0.11 ohm.meters
Observed pH • - • • • • • • • • S•6 Calculated - · - · 0.10 ohm-meters

WATER ANALYSIS PATTERN
Scale

Sample above described
.

MEQper Unit

Na C1 100 Na C1

Ca ,

HCOs 10 Ca HCO,

Mg SO4 10 Mg SO4

Fe COs 10 Fe COs

(Na vntae in above graphs incindes Na. W, and 21)
NOTE: Ng/I=Milligrama par Uter Meq/t= xilUgram equivalents per Best

Sodiam chloride equivalent=by Dunlap & Hawthorae calculation from



JELL DIVISIOÑ OP THE DO CHEMICAI. COMPANY

u.......v c.cav.L'.Casper API WATER ANALYSIS REPORT FORy enra February 6, 1975
, ,. CL 4882

Company Sample No. Date Sampled
Union Oil of California 35512 1-25-75

Field Legal Description County or Parish St.ateLisbon San Juan þ. Mex
Lease or Unit . Well Depth Formation Wator, B/D

Lisbon B624 Mississipp an
Type of Water (Produced, Supply, etc.) Sampling Point Sampled By

Disposed water i Ruttinger
DZSSOLVED SOLIDS OTHER PROPERTIFS
CATIONS mg/l mc/l pg 6 • Á
Sodium, Na (cale.) 26473 1151 Speciûc Gravity, 60/60 F. 1.055
Calcium, Ca Á? 71 Resistivity (ohm-meters) F.
Magnesium, xx 120 10 ST fd 145°F +1 5
Barium, Ba

.

. WATER PATTERNS--me/l
ÀNIONS
Chloride, Cl 46500 1329 '

sianoAno
Sulfate, so, 925 19 2o lo o lo 2o

ear
ana

Eco. 1400 23 c=M fbf W+H++H++H+¾ uco,

as TH++H++HI+H++H+W +HiB+ so.
.1.111 lill IIII IIII.A.111..Lill .1111 1111 1111 1111

LOGARITH2.tlC
Total Dissolved Solids (calc.) '" " ' ""I" ' ""i" ' "" " ' ' "i"" ' " '"' ' "i"" "" ci

Iron, Fe (total) 450 "' 6°*

Sulûde, as EsS present S trong re """ ' '"i" " " ';" "" " "" "'" pc4

REMARKS & BECOMMENDATIONS:

ANALYSIS BASED ON AP RECOMMENDED



DOWELL DIVISION OP THE DOW CHEMICAL COMPANY

LABORATORY REPORT /¿p

FOR: Utlion Oil of California sys, February 6, 1975
See below
Lisbon Field LABLOCATION: Û&Sper
San Juan County, N-Mmebeo- ¿ Ñ

TYPE OF SAMPLE: LAB NO.CL 4882 & 83
Water (2) 35511 & 12DESCRIPTION: S. NO.
Formation - Mississippian
BHT - 145°

The samples were submitted to the laboratory Èor analysis of soliás
in the water.
Samle#1-
Sample #2 - Lisbon 362

X-ray Diffraction Analysis

Major Minor Low
(25-100%) (10-30%) (less than 15%)

9FL Sulfur
.
none Quartz (Fe S)

#2 Sulfur
.

Salt Fe S, Quartz

Optical Emission Spectrographic 'Analysis

- Major Minor Trace
(10--100%) (1-10%) (less than 1%)

#1 None Si Cd (high)
.

Fe, Na (low) Pb , Sn, Mg, Al
Ti, Ca, Cu, Zn, Ag

2 None Fe (high) Mg, Cr, Al (high)
Si Na, Ca Pb, Sn, Mn, Ba

Ti, V, Cu, Ag

¿ J. E. ite
JEW/ml

DISTRlBUTlON:/A. J. Ruttinger

15 - Denver Re ional Office
ales - Casper



BAROiD DIVISION
IOhíAL LE AD COMPA

BA ID TREATING CHEMI LS
WATER AN YSIS TEST REPORT SHEET NUMBER

COMPANY
DATE

UNION OIL COMPANYOF CALIFORNIA MAY ?9; 1975FIELD COUNTY OR PARISH STATE

SAN JUAN UTAHLEASE OR UNIT WELL(s) NAME ON NO. WATER SOUNCE (FonMATION)

LISBON UNIT WATER PLANT # 1
DEPTH, FT. UNÎ• SAMPLE SOURCE TEMP, F WATER, BBL/DAY OIL, BBL/DAY GAS, MMCF/DAY

TYPE OF DIL API 6RAYlTY TYPE OF WATER

O PRODUCED WATER O INJECTION WATER OTHER

WATER ANALYSIS PATTERN
(NUMBER BESIDE 10N SYM OL INDICATESme/l* SCALE UNIT)

1935Na. 2o is to 5 o 5 10 15 2ocr 1267

Ca*
IICO3

.

O Fe" 1111 IIII II I Ill! IIII Illi li¡¡ ¡lli co3"O

plSSOLVED SOLIDS, DISSOLVED GASES

ÇATIONS me/l* mg/I* Hydrogen Sulfide, H2S mg/I *

Total Hordness 180 9,000 Carbon Dioxide, CO2 mg/I *

Sodium,Na*(calc.)
.

. 1,935.86 44,525 Oxygen,02 mg/I *

Calcium, Co++ 166 3,320
Magnesium, Mg++ 1/+ 170.1 PHYSICAL PROPERTIES

· iron (Total), Fe.+++ 0 0
ANIONS pH 6.4
Chloride, Cl- 1,267.6 45,000 Eh (Redox PotentiaI) MV
Sulfote, 504• 29.7 1,425 - Specific Gravity
Carbonate, CO3" O O Turbidity, JTU Units
Bicarbonate, HCO3° 24.2 . 1,476,2

,
Total bissolved Solids(Calc.) mg/l*

Hydroxyl,
OH¯ 0 0 Stobility Index 68 F . '95

Sulfide, s" 1.8 29,4 86 F 76
Phosphate-Meta, PO3-

.038 3.00 CaSO4 Solubility F mg/1*
Phosphate-Ortho, PO4*

.559 13,25 F mg/1*
Total Phosphate .77 18.25 Max. CaSO4 Possible (Cole.) mg/1*
Barium 1.78 50 Max. BaSO4 Possible (Calc.) mg/I*

Residual Hydrocarbons ppm(Vol/Vol)

SUSPENDEDSOLIDS(QUALITATIVE)

Iron Sulfid•OIr•= oxia•Oc.ici.. c•rb•··•OAcid Insolubl•O* NOTE: me/\ ond mg/1 are com-

REMARKS AND RECOMMENDATIONS: monly used interchangeably for
opm and ppm respectivelýl Where
epm and ppm are used, correc-
tions shouÍdbe made for specific
grovity.

PIC EN6tNEER DI$T. NO. ADDRESS . OFFICE PHONE HOME PHONE

BOB CUDD 12 FARMINGTONNEW MEXICO
.

505-325-5701 505-334-2254
TESTED BY DATE

, DISTAfGUTION CUSTOMER AREA OR DISTRICT OFÌl¶E
Heather Mann 5-30-7: O etc smeturenon O etc s.a. O etc sates surenvason

FOnan





BAROID DIVISION
NL Industries, . WATEfiANALYSISflEPORT
P.O. Box 1675 « uston, Texas 77001

BAROID TREATING CHEMICALS
SHEET NUMBER

OAAPANY D E

FIELD COUNTY OR PARISH STATE

LEASE OR UNIT WE (S) NAME OR NO. WATER SOURCE (FORMATION)

I (.OE-Le
DEPTH. FT. BHT, F S LE SOURCE, TEMP, F WATER, BBL/DAY OIL. POL/DAY GAS, MMCF/DAY

we I l
DATE SAMPLED TYPE O WATER

PRODUCED PPLY WATERFLOOD SALT WATER DISPOSAL

WATER ANALYSIS PATTERN
(NUMBER BESIDE ION SYMBOL INDICATESme/I* SCALE UNIT)

Na+ 20 15 10 5 o 5 10 15 2001- Í
Illi i il 11 Ill! IIII IIII --rill IIII

Ca
HCOg¯

Mg SO4

1 Fe ljjj, |]\\ COf

DISSOLVEDSOLIDS DISSOLVED GASES

C TONS me I* mq/l* Hydrogen Sulfide,H2S O mg/I*

Toval Hordness Carbon Dioxide, CO2 M A mg/I*

Calcium, Ca ** i An 22.6 Oxygen, 02 016 mg/l*

Magnesium, Mg*+ (.in Ñ.2
Iron (Total) Fe"* O Ô (3 PHYSICAL PROPERTIES

Barium, Ba*+ () (,O
Sodium, Na *(calc.) 1. pH

Eh (Redox Potential) - MV

ANIONS Specific Gravity \-CD(

Chloride,
CI¯ H2/a Turbidity, JTU Units -

Sulfate, SO4 Or3 n, Total Dissolved Solids (calc.) mg/I*

Carbonate, CO2 -O f) () Stability Index F

Bicarbonate, HCOs ¯ L Œ 424 .31
F

Hydroxyl, OH - O,0 O -O CaSO4 Solubility F mg/l*

Sulfide, S- ,() O. F mg/f*

Max.CaSO4 Possible (calt.)
mg/l*

Max. BaSO4 Possible (calc.)
mg/l*

Residual Hydrocarbons ppm(Vol/Vol)

SUSPENDED SOLIDS(QUALITATIVE)

Iron SulfideO Iron OxideO Calciun CarbonateO Acid InsolubleO *NOTE: me/I and mg/I are commonly

REMARKS AND RECOMMENDATIONS:
used interchangeablyforepm and ppm
respectively Wherehoum and ppdm are

specific gravity.

BTC E I O NO. ADDRE E E PH

ANALY ED DATE DISTRIBUTION USTOMER AREA OR Ol5TRICT OFFICE

C ENGINEER OR BTC LAS BTC SALES



Union Oil Company lifornia

Post Office Box 760, Moab, Utah 84532
Telephone (801) 686-2236

uni&n
June 21, 1985 RECRV D

JUN 2 8 1985

Mr. Cleon B. Feight GAS MWING
Utah Oil, Gas & Mining
355 W. North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203

LISBON FIELD
UIC REQUIREMENTS

Dear Mr. Feight:

In your letter dated May 18 you requested missing informa-
tion required by Rule I-4. A location plat of the Lisbon
Field is enclosed. Copies of the authorized existing enhanced
recovery wells form DOGM-UIC-8, the authorized existing dis-
posal wells form DOGM-UIC-9, and the notice of completion form
DOGM-UIC-2 for each authorized existing well arè attached.
Also attached is a corrected schematic diagram of the Lisbon
Unit #D-810 and an analysis of our produced/injected water.

All injection welis are completed in tÑe Mississippiin foi
mation. This zone consists of limestone and dolomite. The
overlying and underlying strata consists mainly of shale
with little or no permeability. The fracturing pressure for
the·Mississippian is about 5,500 psig BHP. Since the gas
injectors are operating at less.than 3,000'þsig and the water
injectors are operating at pressures less than 2,000 psig,
all wells are well below any fracture pressures.

Both injection systems are protected by high pressure shut
downs. The gas injection compressors shut down at 3,500
psig and the water injection pumps shut down at 3,000 psig.
If a well failure should occur, our contingency plan is to
shut in the well, isolate the problem and correct the problem.
The mechanical integrity of the tubing, casing and packer will
be monitored by pressure tests every five



FoRM oooM-ulc-2 PLEASETYPE OR USE BLACKINK ONLY
(Rule 1-5(b) 2
(Revised 1982) (To be filed within 30 days after drilling is completed) CoMPLETION & TEST DATA BY PROOUCING FORMATION

COUNTY 1 2 3
DEPARTMENTOP NATURALRESOURCESAND ENERGY LEASE NO.

DMSION OF OIL, GAS, AND MINING FORMATIONAPI NO. Mississipcian
640 Acres Room 4241 State Office Building

N Solt Lake City, Utah 84114 SPACING& SPACING
ORDER NO.

COUNTY S Juan SEC._2i TWP.2 9 RGE. 24E
COMPANYOPERATING Union Oil Co . of Ca.

(DISPOS
SW HOANNCED

Salt Water
OFRCEADDRESS P. 0 . Box 760 RECOVERY, LP GAS STORAGE)

DiSPOSal

W E TOWN Moab STATEZIP UT 84532 PERFORATED 8936-8968 ' 9115-9121'
FARMNAME Lisbon Unit WELLNO.
DRILUNGSTARTEo 5-24 19RDRILUNGFINISHED 7-2Û19_6_0 9004-9023' 9170-9182 '

DATEOF FIRSTPRODUCTION None COMPLETED
7- 30 - 6 5 INTERVALs 9 0 2 8 -9 0 4 3 '

WELLLOCATED ¼ NE ¼ NW w
a 7 10 FT. FROMSL OF ¼ SEC.A 16 6 6 'FT.FROM WLOF ¼ SEC.

9 Û9 4 -9 1Û9 '

ELEVATIONDERRICKFLOOR 6 r 2 iO GROUND 6 . 30 5 '
ACIDIZEDT

10 0 00 gals

TYPE COMPLETION
singlez... X
Muldple Zom FRACTURETREATED†

Comingled
LOCATION EXCEPTION INITIAL TEST DATA

Date
OIL OR GAS ZONES

Oil, bbl./day
Name From To Name From To Oil Gmvity

Gas, Cu. Ft./day CF CF CF

Mississippian 8807 9236 a..-olIRanoCu.Ft./Bbl.

McCracken 9502 958 7 Water-Bbl./day

Pumping er Flowing

CASING & CEMENT CHOKE SIZE

Cosing Set Csg. Test Cement FLOW TUBINGPRESSURE

Size Wgr. Grade Feet Psi Sax Fillup Top
A record of the formations drilled through, and pertinent remarks are presented on the reverse.

20" 14 8 yds (""""""'')

13- 3/8 " 4 8 # H -2 0 10 0 0 5 0 0 8 0 0 Sur f ace I, the undersigned, being first duly sworn upon oath, state that this well record is true, correct and complete
5-1/2 " 155; I"? ^/- Bo * •••••ding t•th•r•=•rds•f thl••ffl=•and to the best of my knowledge and belief.

ROM 3-ff 9232 1000 5550 Surface (801)
Teleph... 686-2236 Area Supt .

Name and Htle of representative of company

TOTAL DEPTH 9 , 6 4 8 ' Subscribed and swom before me this day of 19

PACKERSSET
8 8 7 5DFPTH (Over)

NOTE: THIS FORM MUST ALSO BE ATTACHED WHEN RUNG PLUGGINGFORM



FORMATION TOPS

Hermosa 1,732'

Paradox A 3,389'

Paradox B 3,640'

Salt 3,733'

Base Salt 8.670'

Mississippian 8,807'

Ouray 9,236'

Elbert 9,318'

McCracken 9,502'

Cambrian
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INJECTION WELLS

NAME LOCATION OF WELLS TOTAL DEPTH (ft)

B-614 VS-ob?-
667/N & 2030/W NENW 9022
Sec. 14-T30S-R24E

B-610 V3 563/N & 2050/W NENW 8440
Sec. 10-T30S-R24E

D-810 1895/S & 755/E NESE 9310
Sec. 10-T30S-R24E

D-84 / 1980/S & 660/E NESE 9126
Sec. 4-T30S-R24E

DISPOSAL WELLS

B-624 710/N & 166/W NENW 9648
Sec. 24-T30S-R24E

B-816 1860/W & 2250/S NESW 8650
Sec. 16-T30S-R24E

PRODUCTION WELL within 1/2 mile of Injection Wells and Disposal Wells

C-84 2690/N & 1520/E NWSE 8964
Sec. 4-T30S-R24E

B-84 1648/S & 2516/W, Sec. 4-T30S-R24E 8766
C-74 1980/N & 1980/E SWNE 9017

Sec. 4-T30S-R24E
C-94 330/S & 1600/E SWSE 8859

Sec. 4-T30S-R24E
C-93 765/S & 2105/E, Sec. 3-T30S-R24E ' 8430
D-610 565/N & 964/E, Sec. 10-T30S-R24E

-8510

B-616 1310/N & 2660/E NENW 8689
Sec..16-T30S-R24E

D-816 1620/S & 1220/E, Sec. 16-T30S-R24E 8666
D-715 2450/N & 335/E, Sec. 15-T30S-R24E 8896
B-814 1482/W & 2601/S, Sec. 14-T30S-R24E 8735
A-814 1980/S & 660/W, Sec. 14-T30S-R24E 9015

WATER WELLS

Plant Well #1 2780/N & 2450/E from SW 500
corner Sec. 22-T30S-R24E

Shop Well #2 2346/N & 2586/E from Sw 500
corner Sec. 22-T30S-R24E

All land within a half mile of each injection well is federally, state
and Union owned and the operator of all the wells within a half mile
of the injection wells is Union Oil of



STATEOF UTAH

DIVISION Of OIL, GAS AND MINING OCT- 6 1999

TRANSFEROF AUTHORITYTO INJECT - utc roen 5 DIV.0FOlt,GAS&MINING

Hell name and number: Lisbon B 624.

Field or Unit name: Lisbon MS Unit/Misem ippian API -

43-037-16516-00

Hell location: QQNENW Section 2)_township 30s range 24E county San Juan

Effective Date of Transfer: 01/01/99

CURRENTOPERATOR

Transfer approved by:

Name f(OSgg7 CT, CIA/AGŸ Company Union oil Copany of California

Signature
,

-

.
Address /¥/f/ 50cfTNIVEST E EFM/If

TI tl e 47(c>«N£V-¿A/-199c T- 5<¾¾ I-#Mo , 77 -7747†

oate 7/27/î† Phone 67/ ) 27'/ -7600

Comments:

NER OPERATOR

Transfer approved by:

Peter R. Scherer Tom Brown, Inc.

Sg ature
P.O. Box 760

V.

Title Executive V.P' Moab, Utah 84532

Date Phone ( 435 ) 686-7676

Comments:

TrSana taseap
d by.S- Title .5¿2/aa

Approval Oate
Î/~
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BEFORE THE
OIL AND GAS CONSERVATION CCMMISSION

OF THE
STATE OF UTAH

IN THE MATTER OF THE ESTABLISHMENT )
OF UNIT OPERATIONS IN THE LISBON )
FIELD, SAN JUAN COUNTY, UTAH, TO BE ) CAUSE NO. 74
KNOWN AS THE LISBON UNIT, AND THE )
APPROVAL OF CONDUCTING OF CYCLING ) OR _DER
OPERATIONS BY PRESBURE MAINTENANCE )
AS RESPECTS THE MISSISSIPPIAN AGE )
FORMATION )

This Cause, pursuant to Application of The Pure

Oil Company and to notice duly and regularly given by the

Commission, came on for hearing before the Oil and Gas

Conservation Commission of the state of Utah at 10 o'clock

A.M., Thursday, April 5, 1962, in the offices of the Com-

mission, 310 Newhouse Building, Salt Lake City 11, Utah.

The following Commissioners were present:

C. R. Henderson, Chairman
W. G. Mann, Presiding
C. S. Thomson
Bryant H. Croft

Appearances were made as followsr

Clair M. Senior, attorney on behalf of
The Pure Oil Company

Mary Woolley, representing Roland Rich
Woolley \

Don Anderson, representing El Paso
Natural Gas Company

Mr. Senior directed attention to the letter of March

27, 1962, from Texas Eastern Transmission Corporation to the

Commission, which appears in the file, wherein said
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waived notice of hearing and any right to receive a copy of

the Application and entered its appearance in support of the

Application.

Evidence in support of the Application was intro-

duced on behalf of The Pure Oil Company, the Applicant and

Unit Operator of the Lisbon Unit. No objection to the grant-

ing of the Application was filed or expressed.

FINDINGS OF FACT

The Commission finds thatt

1. The Lisbon Unit Area consists of the following

described land in San Juan County, Utabr

Township 296 South, Range 24 Eastr SLBM

Sections 27 & 28: All
Sections 32, 33 & 34: All

Township 30 South, Range 24 East, SLEM

Sections 2, 3, 4 & 5: All
Sections 8 through 17: All
Section 20: E½
Sections 21 through 27: All
Sections 34, 35 & 36: All

Township 30 South, Range 25 East, SLBM

Section 7: All
Sections 18 & 19: All
Sections 30 & 31: All

2. The Lisbon Unit Agreement is fair and reasonable

and unitized operation of the Lisbon Unit Area is in the public

interest, will prevent waste, protect correlative rights -and

result in greater ultimate recovery of oil and gas.
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3. The cycling operations proposed by Applicant,

as set out in its Application and in the evidence adducec, are

proper and are designed to result in maximum recovery of :he

0
oil and gas resources of the unitized lands.

ORDER

Therefore, IT IS ORDERED by the Commission as follows:

1. Unit operation of the Lisbon Unit under the

Lisbon Unit Agreement is approved.

2. The plan and program of cycling operations pro-

posed by Applicant in its Application should be and the same

is hereby approved and the Unit operator is authorized to

proceed with and under such plan and program as soon as the

Lisbon Unit Agreement becomes effective and operative.

3. If at any time or from time to time it appears

to the Unit Operator necessary or desirable to drill any

additional injection well or wells or to convert for an

injection well any well or wells (other than the initial

injection wells "Pure A-1" and "Pure A-2"), notice of

intention to drill any injection well or to convert any well

to an injection well shall be filed with the Commission for

0
approval. If at any time or from time to time it appears

necessary or desirable for the Unit Operator to alter or

modify the hereby approved plan of cycling operations, notice

of any such proposed alteration or modification of the cycling

plan and program shall be submitted to the Commission for
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for approval. Approval for the drilling of any proposed

additional injection well or wells or for the conversion to

injection of any additional well or wells, and approval of

any alteration or modification in the hereby-approved cycling

program, may be given by the Commission or its delegated rep-

resentative without notice or hearing unless the Commission

shall specifically otherwise order or direct.

IT IS FURTHER ORDKRED that the Commission hereby

retains jurisdiction of this Cause to make such further order

or orders, if any, as may be reasonable and proper in the

light of conditions encountered and information developed.

DATED: 5 day of April, 1962.

THE OIL AND GAS CONSERVATION

COMMISSION OF THE STATE OF UTAH

Walter G. Mann
Commissioner Presiding

C. R. Henderson, Chairman

C. S. Thomson, Commissioner

Bry H. Croft, Com oner



STATE OF UTAH FORM 5
DEPARTMENTOF NATURALRESOURCES

DIVISIONOF OIL,GAS AND MINING

DESIGNATIONOF AGENT OR OPERATOR

The undersigned is, on record, the holder of oil and gas lease

LEASE NAME: Lisbon B-624

LEASE NUMBER: UTSL 070034

and hereby designates

NAME: Buys and Associates

ADDRESS: 4720 S. Santa Fe Cir., Suite 6

city Englewood, state CO zip 80110-6488

as his (check one) agent GI/ operator 0, with full authority to act in his behalf in complying with the terms of the lease and
regulations applicable thereto and on whom the Division Director or Authorized Agent may serve written or oral instructions in
securing compliance with the Oiland Gas Conservation General Rules and Procedural Rules of the Board of Oil,Gas and Mining
of the State of Utah with respect to:

(Describe acreage to which thisdesignation is applicable. Identifyeach oil and gas well by API number and name. Attach additional pages as
needed.)

This applies to the well named above (Lisbon B-624). Tom Brown Inc. is authorizing Buy's and Associates to be
agent in fact for the filing of required doucuments for the permitting of the B-624 disposal well.

It is understood that this designation of agentloperator does not relieve the lessee of responsibility for compliance with the terms
of the lease and the Oil and Gas Conservation General Rules and Procedural Rules of the Board of Oil, Gas and Mining of the
State of Utah. It is also understood that this designation of agent or operator does not constitute an assignment of any interest in
the lease.

Incase of default on the part of the designated agent/operator, the lessee willmake full and prompt compliance with all rules, lease
terms or orders of the Board of Oil, Gas and Miningof the State of Utah or its authorized representative.

The lessee agrees to promptly notify the Division Director or Authorized Agent of any change in this designation.

Effective Date of Designation: 07/01/2002

BY: (Name) Bra immeso OF: (company)Tom Brown Inc.

(Signatu (Address) 555 17th Street, Suite 1850

(Title) nvironmental and Safety Manager city Denver

(Phone) (303) 260-5030
state CO ¿p 80202-3918
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TOM BROWN, INC. LISBON UNIT B-624

SULFUR RE-INJECTION PROJECT APPLICATION
SAN JUAN COUNTY, UTAH

UTAH DIVISION OF OIL, GAS, AND MINING REVIEW
MONDAY, SEPTEMBER 30, 3:30 PM

AGENDA

• Project Overview and Benefits Randy Koliba (5 min)
• TBI Project Timeline and Capital Commitment

• Regulatory Update (Affidavits, Notifications, etc.) Brant Gimmeson (10 min)

• Geologic Overview / Injection Well Selection Byron Gale (20 min)
• Well History / Water Disposal Project
• Area of Review / Cement Calculations
• Cement Bond Log
• Condition of Wellbore
• Injection Rates and Pressures / Recent Tests

- Bottom-hole Injection Pressure
- Pressure Fall Off Test
- Step Rate Test
- Nodal Analysis

• Proposed Well Work

• Reservoir Volumetrics Ray Johnson/
• Other Reservoir Considerations Erin Anderson (15 min)

• Surface Facilities Design / Operations Doug Rosa (15 min)

• Emergency Response Plan Brant Gimmeson (10 min)

Tom Brown, Inc. Attendees: Randy Koliba, Area Manager, Grand Junction
Doug Rosa, Lisbon Plant Supervisor, Moab
Brant Gimmeson, Environmental Manager, Denver
Byron Gale, Production/Operations Engineer, Denver
Erin Anderson, Reservoir Engineer, Denver
Ray Johnson, Reservoir Engineering Advisor,
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DIVISION OF OIL, GAS AND MINING

UNDERGROUND INJECTION CONTROL PROGRAM

PERMIT
STATEMENT OF BASIS

Applicant: Tom Brown, Incorporated Well: Lisbon B - 624

Location: T30S, R24E, S24, San Juan Co. Utah API: 4303716516

Ownership Issues:

The well is located on State of Utah lands administered by the School and
Institutional Trust Lands Administration within a federal unit. Other landowners
within a half mile buffer distance from the proposed injection well are the United
States of America (BLM). Tom Brown, Incorporated controls the leases on these
three sections. An sworn Affidavit of Mailing of the application and associated
documentation to the particular owners/surface owners has been placed in the well
file.

Well Integrity:

16", 65 pounds per foot conductor pipe set at 58' and cemented to surface with 125
sacks of "regular" cement with 1 pound of Tufplug per sack, 1/4 pound Flocele per
sack and 3% calcium chloride. 10 3/4", 40.5 pounds per foot J-55 surface casing
set at 1000' and cemented to surface with 575 sacks (400 sacks 50-50 Pozmix, 4%
gel, 1/4 pound per sack Flocele, 1 pound per sack Tufplug, 2% calcium chloride and
tailed with 175 sacks "regular" cement, 2% gel, 2% calcium chloride). 5 ½", 17
pounds per foot J-55 production casing set at 8689' and cemented with 2,400 sacks
to surface. DV cementing tool at 8268' and cemented in 2 stages (1/8/63).
McCullough Gamma Ray Collar Log and CBL were originally run after the 5 ½"
casing was set. The Mississippian was originally perfed from 8488' to 8570'. On
5/17/87 the overall perfed interval was increased when the Mississippian was perfed
from 8456' to 8462.' An Cement Bond Log was run between O' and 2000' and
between 7150' and 8646'. The topof cement was logged at '. This should be
adequate to prevent any upward migration of fluid between the 5½" casing and the
borehole wall. Tubing (2-7/8", 6.5# J-55) was run into the well and a packer was set
at 8,380'. A casing-tubing annular pressure test to 1000 psi was proposed by the
Operator as a measure of integrity and will be required prior to commencement of
injection.

Ground Water Protection:

The Tom Brown, Inc. proposes to inject into the Mississippian Leadville Limestone
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througha overall perfed interval from 8,456' to 8,570'. While it is unlikely that a
significant ground water resource willbe encountered near the surface, the casing
and cement must afford effective protection to at least 100' below the base of the
Wingate Sandstone, which is the only Formation which is likelyto hold a fresh water
resource above the base of moderately saline waters (~5000'elevation) in the
Lisbon Field area. The confining layer above the injection zone will be the ~3,000'

thickParadox Salt.

Lisbon Field produced water analysis revealed Total Dissolved Solids values in
excess of 77,000 Mg/l. The injection water source willbe produced water from the
same producing formation, in the same field, that is also the interval targeted for
injection. The injection zone and injection water and production zone and produced
water are coincident, respectively. The zone being permitted for injection is not
considered an Underground Source of Drinking Water (USDW; a water source
containing less than 10,000 mg/I, totaldissolved solids).

After reviewingtheirdocumentary submission and application, it is my conclusion
that Tom Brown, incorporated, ought to be granted a permit for injection into the
proposed zone at this location. The proposed operations would result in no
significantchange in the concentration of the already highly saline formation water
present in the aquifer and a pressure increase near the well which would dissipate
after injection ceases. No negative long term impacts on high quality ground water
are anticipated resultant of the subject permitted operations.

OilIGas & Other Mineral Resources Protection:

The Lisbon Field Leadville Limestone productive zone has effectivelybeen "watered
out" in the injection well by the anticlinal field's active water drive. No other known
potentially producible zones are recognized in this well.

A review of the well records of the Division of Oil, Gas and Mining revealed that
there were 5 other wells within the one-half mile regulatory buffer radius that were
germane to the issuance of an injection permit for thiswell. Documentary evidence
submitted to the Division by the Operator regarding the nature of the casing and
cement programs undertaken in these wells supports a favorable judgementof their
current integrity.

Bonding:

Tom Brown, Incorporated, has an state-wide $80,000surety bond (RLBOO1191)
on file with the State School and Institutional Trust Lands Administration which
provides coverage for this well.

Actions Taken and Further Approvals Needed:
Notice of thisapplication was published in the Salt Lake Tribune, Deseret News and
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San Juan Record. In addition, copies of the notice was provided to the EPA Region
8, the BLMMoab Field Office and Tom Brown, Incorporated. The notice stated the
proposed interval for injection to be from 8,456' to 8,570' in the Leadville Limestone
(Mississippian). Any future injection into a formation other than that permitted will
require administrative approval after appropriate sampling and testing.

A properly designed and constructed injection well, combined with periodic
mechanical integrity tests, poses no threat to fresh or useable groundwater
supplies. The Division staff recommends administrativeapproval of thisapplication.

Note: Applicable technical publications concerning water resources in the general vicinity of this project have been
reviewed and taken into consideration during the permit review process.

Reviewer(s): Christopher Kierst Date: 5/29/2000



DATE:

TO: éÍTL MAIL CODE:

AGENCY/FIRM N PHONE:

CITY: STATE:

TELEFAX MACHINE NUMBER: ( )

PLE4SE INCLUDEAREA CODE

NUMBER OF PAGES (INCLUDINGCOVER SHEET)

FROM: 4 9 PHONE: 503-

U.S. EPA REGION 8
. 4 MUNICIPAL SYSTEMS (8P-W-MS)

999 18m STREET STE 300
DENVER CO 80202-2466 TELEFAX 303-312-6131

REMARKS:

If you encounter any transmittal diffleulties,please call sender. G:WBGENWAXCVR

RECEIVED
JUL17 2002
DIVISIONOF

OIL, GAS AND
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injected into a previ un producing well that 14 ¢urrentlyabandoned, namely the Ni 1er·-Lyman 1-183 that gave up 1.24 BCF.
Gas Throughput Acid Tail Gas IgiWetion ·

2 MMCFD .È MMCFD
4 MMCPD

.4 MMCFD
7 MucFD

,7 MMCPD-

10 NNCPD · 1.0 KMCFD

For sonr gas remaval, the amine process is a standard of thepetroleum industry anð has been used successfully for many yearsin many diE£erent instances.

"The p2.ant will operàte at essent.ially atmospherio pressure andambient temperatures - less than 120'F. This will increasepersonnel èa£ety and eliminate the need .for expensive high pressureand tsagedatura pquipment,

There in, one additional processing step the gas requires afterbeing swdatened. At this point the hydrogen sulfide god carbondioxide have been removed, but the gas still contains a great deal
,of entrained water vapor. In fact, in is completely saturated 91&water vapor which means, ro¤ghly, that the humidity of the gas is300%. Thir. water vapor needs to be rejuoved •prior to selling .thegas. -

. .

To accomplish this water removal, the• gas is sent through aprocess known as a dehydrator. In this para of the plant, the gaswill come into contact with a glycol solution in a vertical processcenthet tower. Glycol is another organie based soluti.on, but onethat has a strong ·a£finity Jor water vapor . In the- main process
tower, the gas is stripped of its water vapor and leaves the towersufficiently gehydrat'ed to-be sold,

.

The glycol solution leaving the battam 0£ the tower is rich,
that is, it has absorbed and contains the water vapor £ram the was.
It is then sübjected to a much lower preneure and highertwature (273*F) that will cause all the entrained water to be
boiled away. The resulting solution is then cooled and re-
ei.rculated back into,the main process tower.

Ta aid in the acord£nati.ng of all the plant egU.igmentr a
central ëlectronic annitoring. and control system is installed at
the plant, Various fluva 6¾rough the plant such as Anlet gas, acid
gaa to the injection well, fuel gas consumed. and final sa14e gaavolumes, are constantly monitored as are inlet and outlet hydrogen
sulfide concentråtion. This will allow the af£1ciency and general
operation of the plant to be senitored on a continual basis. In
addition, certain critical presenras and temperatures, as well as
process ·solution chemical noneentrations, are also monitored
cont.înnoasly to provide a cheek on the operation of the plant.
This system provides the plant operatoca with my-to-data
information necessary to Roep the pl.ant operat.ing at maximum
efficiency.
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B A 4720 South Santa Fe Circle, Suite 6
Englewood, Colorado 80110-6488
303/781-8211 303/781-1167 Fax

Environmental Consultants

July 18, 2002

Mr. Gil Hunt
State of Utah
Division of Oil, Gas and Mining
1594 W. North Temple, Suite 1210
Salt Lake City, Utah 84114

RE: PERMIT MODIFICATION -- LISBON B-624 SWD WEgL
API # 43-037-16516

NENW Sec. 24 -T30S- R24E
San Juan County, Utah

Dear Mr Hunt:

Tom Brown Inc. is requesting a permit modification for the Lisbon B-624 SWD well
This well is an existing SWD well injecting into the Mississippian Leadville formation in
the Lisbon Field, San Juan County, Utah. TBI is the operator and major working
interest owner of wells located in the Lisbon Field, San Juan County, Utah. The Lisbon
Field is a unitized field that is managed by the Moab Field office of the BLM

The Lisbon B-624 well was spudded on 5/9/60. It was re-completed as a SWD well on
11/9/1965. During this time, it has received over 42 MM barrels of produced water per
day. During the initial production of the field, the wells produced both oil and gas and
the gas was separated and re-injected. As the oil production declined, the Lisbon Gas
Plant was built to process and sell the gas. The make-up of the gas has changed over
time and the plant is currently being re-configured. The new process will concentrate the
off gases into an "acid-gas" stream and this acid gas is what will be injected into B-624.
The acid gas stream is approximately 4% water, 50% H2S and 46% CO2.

RECEIVED
JUL19 2002
DIVISION OF

OIL.,GASAND
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Mr. Gil Hunt
July 18, 2002
Page 2

TBI proposes to utilize the Mississippian Leadville formation (the existing SWD zone) as
the disposal zone. This formation is also the producin ormation. The gross inj t.ion
interval in the Lisbon B-624 will be from 20 '. A Å
Please cont§ct me directly at 303. 81.8211 if you have questions or require any additional
information. Thank you for your help with this project.

Sincerely,
BUYS & ASSOCIATES, INC.

Martin W. Buys
Agent for Tom Brown Inc.
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FAX TRANSMISSION
BUYs & ASSOCIATES, INC.

ENVIRONMENTAL CONSULTANTS
4720 SouthSanta Fe Circle, Suite 6

Englewood, CO 80110
303.781.8211

Fax: 303.781.1167

To: Christophe E-

Company: DOGM <nm 6 tow^ •

Fax #: 801. 35

From: MartinBu:

Subject: Affidavito

COMMENTS

Attachedatocopies of the i
have been sent to you by U

REC IVED

DIVISIONOF
OIL, GAS AND MINING

Env Iron mental Consu
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FAX TRANSMISSION
BUYS & ASSOCIATES, INC.

ENVIRONMENTAL CONSULTANTS
4720SouthSanta Fe Circle, Suite 6

Englewood, CO 80110
303.181.8211

Fax: 303.781.1161

To: ChristopherKierst Date: August2, 2002

Company: DOGM

Fax #: 801. 3940 5 Pages Including Cover
From: MartinBuys

Subject: Affidavitof mailing

COMMENTS

Attachedarecopies of the affidavitsofmailingfor the B-624and theA-713A. The originals
have been sent to you by USPSmail.

RECEIVED
Alb u2 2002

DIVISION OF
OIL, GAS AND MINING

Eµvironmental
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AFFIDAVIT OF MAILING

I, MartinW. Buys,President,Buys & Associates, Inc.,being first duly swom, deposeand state asfollows; OnJuly29, 2002, I caused to be rnailedby certified inail, postageprepaid, returnreceiptrequested, a copy of the Applicationto convert theLisbon A-713-A well to disposeof acidgas.It was sent to all parties on the attached sheet.

Dated this296day of July, 2002

MartinW. Buys
President
Buys& Associates, Inc.

The forgoingaffidavit was subscribed and sworn tobeforeme by Martin W. Buys.
This 2 3 day of tiu , 2002

MyCommissionexpires: day
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AFFIDAVIT OF MAILING

I, MartinW. Buys, President,Buys &Associates,Inc., beingfirst duly sworn, depose and stateasfollows;On July 25, 2002,I causedtobe mailedby certified mail,postageprepaid, returnreceiptrequested, a copy of the Application to modifythe LisbonB-624SWDWell to disposeof acidgas. It was sentto all paties onthe attachedsheet.

Datedthis25*dayof July, 2002

MartinW. Buys
President
Buys&Associates,Inc.

The forgoing affidavit was subscribedand sworn tobeforeme by MartinW. Buys.
This a dayof ŠÌ ,2002

, Notary Public

My Commissionexpires dayof i , i
MyCommlesiontgesas2003
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UIC INJECTION I ERMIT ANALYSI RM
WELL NAM 2: Lisbon B-624 S

RG49-5-2. Requirements For Class Il Injection Wells Including Completed Items, Needed Items, & Comments
Water Disposal, Storage And Enhanced Recovery Wells.

1. Injection wells shall be completed, equipped, operated, and l. OK
maintained in a manner that will prevent pollution and damage to
any USDW or other resources and will confine injected fluids to
the interval approved.

2. The application for an injection well shall include a properly 2. UIC Form 1 unnecessary for existing permitted Class II well.
completed UIC Form 1 and the following:

2.1. A plat showing the location of the injection well, all 2.l. W for existing Class II permit
abandoned or active wells within a one-half mile radius of the
proposed well, and the surface owner and the operator of any
lands or producing leases, respectively, within a one-half mile n •

radius of the proposed injection well.

2.2. Copies of electrical or radioactive logs, including gamma ray 2.2. Sonic provided. Division/Geologic library files document alondsforcaheprop d well run prieorto the in tallcaton ofacasmg Laterolog and a shallow interval Induction-Electric log for this well.

porosity.

2.3. A copy of a cement bond or comparable log run for the 2.3. A CBL or UltraSonic Imager USI (Schlumberger) log will need

proposed injection well after casing was set and cemented. to be run prior to permitting an injectate enhancement for "acid gas".

2.4. Copies of logs already on file with the division should be 2.4. OK
referenced, but need not be refiled.

2.5. A description of the casing or proposed casing program of 2.5. A plan will need to be tendered, which includes the maintenance
the injection well and of the proposed method for testing the of a 24 month internal MIT schedule. An external MIT schedule
casing before use of the well. n d

2.6. A statement as to the type of fluid to be used for injection, its 2.6. Information will be required to more closely d n e
source and estimated amounts to be injected daily. properties, particularly as r rds corrosion, of the fluid mixture

proposed for injection. . g59. $¾ Mi
2.7. Standard laboratory analyses of (1) the fluid to be injected, 2.7. A more comprehensive analysis o the fluids will be required.
(2) the fluid in the formation into which the fluid is being
injected, and (3) the compatibility of the fluids.

2.8. No maximum or average injection pressure is specified, only
2.8. The proposed average and maximum injection pressures. an estimate.

2.9. Evidence and data to support a finding that the proposed 2.9. A step rate test and a reservoir model, which considers the
injection well will not initiate fractures through the overlying physical and chemical properties of the injectate mixture, will be
strata or a confining interval that could enable the injected fluid needed.
or formation fluid to enter the fresh water strata.

2.10. Appropriate geological data on the injection interval and 2.10. OK
confining beds, and nearby Underground Sources of Drinking
Water, including the geologic name, lithologic description,
thickness, depth, water quality, and lateral extent; also
information relative to geologic structure near the proposed well
which may effect the conveyance and/or storage of the injected
fluids.

A review of the mechanical condition of each well within a 2.11. No other wells in AoR.
one-half mile radius of the proposed injection well to assure that ge
no,conduit exists that could enable fluids to migrate up or down
the wellbore and enter improper intervals.

2.12. An affidavit certifying that a copy of the application has nee to be redone because it makes
been provided to all operators, owners and surface owners within no statement certifying that a copy of the application has been
a one-half mile radius of the proposed injection well- provided to all operators, owners and surface owners within a one-

half mile radius of the proposed inje tion well.
2.13. Any other additional information that the board or division 2.13
may determine is necessary to adequately review the application.

OTHER COMMENTS AND OBSERVATIONS: The Division would like the operator to place a document on file, which designates uys
and Associates as the operator's agent for the purpose of procuring an "acid gas" enhancement to their Class II injection permit for this well.

Reviewed by: Christopher J. Kierst Date: 8/7/02
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g UIC INJECTION I ERMIT ANALYSI RM
w WELL NAM 3: Lisbon B-624 S

RG49-5-2. Requirements For Class II Injection Wells Including Completed Items, Needed Items, & Comments
Water Disposal, Storage And Enhanced Recovery Wells.

1. Injection wells shall be completed, equipped, operated, and 1. OK
maintained in a manner that will prevent pollution and damage to
any USDW or other resources and will confine injected fluids to
the interval approved.

2. The application for an injection well shall include a properly 2. UIC Form 1 unnecessary for existing permitted Class II well.
completed UIC Form 1 and the following:

2.l. A plat showing the location of the injection well, all 2.1. The plat with the ½ mile circle (Att. #2) only provides all the
abandoned or active wells within a one-half mile radius of the active or abandoned wells, but nothing about the surface owners and
proposed well, and the surface owner and the operator of any operators within the ½ mile Area of Review. Att. #8 informs that
lands or producing leases, respectively, within a one-half mile surface owners are BLM and Tom Brown, ttutthe accompanying
radius of the proposed injection well. plat only shows federal (BLM) surface, locally, and no ½ mile AoR

circle. Also, please indicate that there have been no changes since2.2. Copies of electrical or radioactive logs, including gamma ray the original permitting.logs, for the proposed well run prior to the installation of casing 2.2. Sonic provided. Division/Geologic library files document aand indicating resistivity, spontaneous potential, caliper, and
Laterolog and a shallow interval Induction-Electric log for this well.

2.2 2.3. A CBL or UltraSonic Imager USI (Schlumberger) log will need

prt to be run prior to permitting an injectate enhancement for "acid gas."

r2 2.4. OK

2. 2.5. A plan will need to be tendered, which includes the maintenance
th of a 24-month internal MIT schedule. Please include a discussion of
ca the tubing, casing, the potential for corrosion and a plan for ongoing

monitoring of these.
2.( 2.6. Information will be required to more closely define the
sol . properties, particularly as regards corrosion, at likely temperatures

and pressures, of the fluid mixture proposed for injection.
2- a , , 2.7. A more comprehensive analysis of the fluids will be required.

2.6 2.8. No maximum or average injection pressure is specified, only

2 c an estimate.
2.9. A step rate test and a reservoir model, which considers the

inj - physical and chemical properties of the injectate mixture, will be
ste needed.
or

2.1 2.10. OK
coi

2.1 2.11. We would like an analysis of the impact of the proposed
on injectate stream on the mechanical integrity of the other wells in the
no field, especially the nearest ones, one of which is also proposed for
the similar operations (A-713-A), albeit that they are beyond the normal

½ mile AoR.
2.12. An affidavit certifying that a copy of the application has 2.12. The affidavit will need to be redone because it makes no
been provided to all operators, owners and surface owners within specific statement certifying that a copy of the application has been
a one-half mile radius of the proposed mjection well- provided to all operators, owners and surface ownem within a one-

half mile radius of the proposed injection well.
2.13. Any other additional information that the board or division 2.13. Please address the overall safety issues, which may bear on this
may determine is necessary to adequately review the application· type of operation, with comments on H2S contingency plans for

likely ancillary operations such as workovers.

OTHER COMMENTS AND OBSERVATIONS: The Division would like the operator to place a document on file, which designates Buys
and Associates as the operator's agent for the purpose of procuring an "acid gas" enhancement to their Class II injection permit for this well.

Reviewed by: Christopher J. Kierst Date: 8/7/02



g UIC INJECTION I ERMIT ANALYSI RM
w WELL NAM 3: Lisbon B-624 S

RG49-5-2. Requirements For Class II Injection Wells Including Completed Items, Needed Items, & Comments
Water Disposal, Storage And Enhanced Recovery Wells.

1. Injection wells shall be completed, equipped, operated, and 1. OK
maintained in a manner that will prevent pollution and damage to
any USDW or other resources and will confine injected fluids to
the interval approved.

2. The application for an injection well shall include a properly 2. UIC Form 1 unnecessary for existing permitted Class II well.
completed UIC Form 1 and the following:

2.1. A plat showing the location of the injection well, all 2.1. The plat with the ½ mile circle (Att. #2) only provides all the
abandoned or active wells within a one-half mile radius of the active or abandoned wells, but nothing about the surface owners and
proposed well, and the surface owner and the operator of any operators within the ½ mile Area of Review. Att. #8 informs that
lands or producing leases, respectively, within a one-half mile surface owners are BLM and Tom Brown, but the accompanying
radius of the proposed injection well· plat only shows federal (BLM) surface, locally, and no ½ mile AoR

circle. Also, please indicate that there have been no changes since2.2. Copies of electrical or radioactive logs, including gamma ray the original permitting.nds fd ahe pro ed well run prneortsothe innstallcaationofacasmg 2.2. Sonic provided. Division/Geologic library filesdocument a
Laterolog and a shallow interval Induction-Electric log for this well.porosity.

2.3. A copy of a cement bond or comparable log run for the 2.3. A CBL or UltraSonic Imager USI (Schlumberger) log will need
proposed injection well after casing was set and cemented. to be run prior to permitting an injectate enhancement for "acid gas."

2.4. Copies of logs already on file with the division should be 2.4. OK
referenced, but need not be refiled.

2.5. A description of the casing or proposed casing program of 2.5. A plan will need to be tendered, which includes the maintenance

the injection well and of the proposed method for testing the of a 24-month internal MIT schedule. Please include a discussion of
casing before use of the well. the tubing, casing, the potential for corrosion and a plan for ongoing

monitoring of these.
2.6. A statement as to the type of fluid to be used for injection, its 2.6. Information will be required to more closely define the
source and estimated amounts to be injected daily. properties, particularly as regards corrosion, at likely temperatures

and pressures, of the fluid mixture proposed for injection.
2.7. Standard laboratory analyses of (1) the fluid to be injected, 2.7. A more comprehensive analysis of the fluids will be required.
(2) the fluid in the formation into which the fluid is being
injected, and (3) the compatibility of the fluids.

2.8. The proposed average and maximum injection pressures· 2.8. No maximum or average injection pressure is specified, only
an estimate.

2.9. Evidence and data to support a finding that the proposed 2.9. A step rate test and a reservoir model, which considers the
injection well will not initiate fractures through the overlying physical and chemical properties of the injectate mixture, will be
strata or a confining interval that could enable the injected fluid needed.
or formation fluid to enter the fresh water strata.

2.10. Appropriate geological data on the injection interval and 2.10. OKconfining beds, and nearby Underground Sources of Drinking
Water, including the geologic name, lithologic description,
thickness, depth, water quality, and lateral extent; also
information relative to geologic structure near the proposed well
which may effect the conveyance and/or storage of the injected
fluids.

2.11. A review of the mechanical condition of each well within a 2.11. We would like an analysis of the impact of the proposed
one-half mile radius of the proposed injection well to assure that injectate stream on the mechanical integrity of the other wells in the
no conduit exists that could enable fluids to migrate up or down field, especially the nearest ones, one of which is also proposed for
the wellbore and enter improper intervals- similar operations (A-713-A), albeit that they are beyond the normal

½ mile AoR.
2.12. An affidavit certifying that a copy of the application has 2.12. The affidavit will need to be redone because it makes no
been provided to all operators, owners and surface owners within specific statement certifying that a copy of the application has been
a one-half mile radius of the proposed injection well- provided to all operators, owners and surface owners within a one-

half mile radius of the proposed injection well.
2.13. Any other additional information that the board or division 2.13. Please address the overall safety issues, which may bear on this
may determine is necessary to adequately review the application- type of operation, with comments on H2S contingency plans for

likely ancillary operations such as workovers.

OTHER COMMENTS AND OBSERVATIONS: The Division would like the operator to place a document on file, which designates Buys
and Associates as the operator's agent for the purpose of procuring an "acid gas" enhancement to their Class II injection permit for this well.

Reviewed by: Christopher J. Kierst Date: 8/7/02



UIC INJECTION I ERMIT ANALYSI RM
WELL NAME: Lisbon B-624 S

RG49-5-2. Requirements For Class II Injection Wells Including Completed Items, Needed Items, & Comments
Water Disposal, Storage And Enhanced Recovery Wells.

1. Injection wells shall be completed, equipped, operated, and l. OK
maintained in a manner that will prevent pollution and damage to
any USDW or other resources and will confine injected fluids to
the interval approved.

2. The application for an injection well shall include a properly 2. UIC Form 1 unnecessary for existing permitted Class II well.
completed UIC Form 1 and the following:

2.1. A plat showing the location of the injection well, all 2.1. Waived for existing Class II permit
abandoned or active wells within a one-half mile radius of the
proposed well, and the surface owner and the operator of any
lands or producing leases, respectively, within a one-half mile
radius of the proposed injection well.

2.2. Copies of electrical or radioactive logs, including gamma ray 2.2. Sonic provided. Division/Geologic library files document alogs, for the proposed well run prior to the installation of casing . .

and indicating resistivity, spontaneous potential, caliper, and Laterolog and a shallow mterval Induction-Electric log for this well.

porosity.

2.3. A copy of a cement bond or comparable log run for the 2.3. Waived -no cement bond log was ever run on this well.

proposed injection well after casing was set and cemented. Ñ€ ed C $£
2.4. Copies of logs already on file with the division should be 2.4. OK
referenced, but need not be refiled.

2.5. A description of the casing or proposed casing program of 2.5. ed. (?) 60 month internal MIT conducted on 6/18/02.
the innjebetn well andhof the proposed method for testing the o tests r e p en ancement. )

2.6. A statement as to the type of fluid to be used for injection. its 2.6.
source and estimated amounts to be injected daily. C.D

2.7. Standard laboratory analyses of (1) the fluid to be injected, 2.7.
(2) the fluid in the formation into which the fluid is being
injected, and (3) the compatibility of the fluids.

2.8. No maximum or average injection pressure is specified, only
2.8. The proposed average and maximum injection pressures. an estimate.

2.9. Evidence and data to support a finding that the proposed 2.9 owing to well history of continuous injection.
injection well will not initiate fractures through the overlying ¡ ,

strata or a confining interval that could enable the injected fluid L 40
or formation fluid to enter the fresh water strata.

2.10. Appropriate geological data on the injection interval and 2.10. OKconfining beds, and nearby Underground Sources of Drinking
Water, including the geologic name, lithologic description,
thickness, depth, water quality, and lateral extent; also
information relative to geologic structure near the proposed well
which may effect the conveyance and/or storage of the injected
fluids.

2.11. A review of the mechanical condition of each well within a 2.11. No other wells in AoR.
one-half mile radius of the proposed injection well to assure that
no conduit exists that could enable fluids to migrate up or down
the wellbore and enter improper intervals.

2.12. An affidavit certifying that a copy of the application has 2.12. d. O O
been provided to all operators, owners and surface owners within
a one-half mile radius of the proposed injection well.

2.13. (?) -

2.13. Any other additional information that the board or division
may determine is necessary to adequately review the application.

OTHER COMMENTS AND OBSERVATIONS:

Reviewed by:





Statt of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt
Governor PO Box 145801

Kathleen Clarke Salt Lake City, Utah 84114-5801

Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

August 8, 2002

Marty Buys
Buys and Associates, Inc.
4720 South Santa Fe Circle, Suite 6
Englewood, CO 80110

Re: Lisbon B-624 SWD, Section 24, Township 30 South, Range 24 East, San Juan
County, Utah as a Class II Injection Well

Dear Mr. Buys:

Attached please find a UIC Injection Permit Analysis document for the subject
well. This document provides initial comments from the Division of Oil, Gas and Mining
(Division) permitting staff regarding the information you submitted on behalf of Tom
Brown Inc.'s (operator) proposal to change the conditions of the original UIC Class II
Permit. The analysis shows the Divisions required supporting information and staff
review concerning the completeness of the submission.

The Division UIC permitting staff considers this proposal as a significant
variation from normal disposal practice and as the disposal of a production waste stream,
which, as an exempt oilfield waste is, none the less, potentially very corrosive and
dangerous, if mishandled. We hope that you and the operator share our concern to the
side of caution in permitting this, and the related injection operations.

This well was originally permitted in 1965 as a disposal well and has been in
service for nearly 37 years, a period of changes, including environmental regulatory
oversight. To be assured that we are informed of any changes, which may have taken
place in the ensuing time and to proceed with caution, the operator will need to meet all
specified requirements. When these are met, the staff will complete the technical review,
draft the Statement of Basis, and publish the Notice of Agency Action, which publicizes
your proposal. Listed below is the additional supporting information we need to proceed
with the technical review:

• A document from the operator, which designates Buys and Associates as the
operator's agent in the "acid gas" enhancement permitting of the B-624 and A-
713-A



Page Two
Buys & Associates, Inc.
August 8, 2002

• A plat clearly addressing the requirement for a map showing all wells, of all
classifications, and all offset operators and surface owners within a 1/2 mile
radius of the B-624 well.

• A workmanlike Cement Bond Log (check with us if you need clarification) or, as
an acceptable substitute, an UltraSonic Imager Log (Schlumberger).

• Detailed information which describes the physical and chemical properties of the
"acid gas" injectate mixture, its likely downhole and surface behavior and
interactions, including corrosion, at working temperatures and pressures and the
properties of some possible variations on it.

• An investigation of the adequacy of the casing and tubing, which considers the
corrosivity of the "acid gas" injectate across all likely working temperatures and
pressures.

• A plan for the ongoing monitoring of the operation and maintenance of a 24-
month internal Mechanical Integrity Test regimen and monitoring integrity of any
piping, which may come in contact with the acid gas, prior to, and during
injection.

• A discussion of other alternatives for the disposition of the "acid gas" waste
stream.

• A comprehensive analysis of the injectate fluid, the formation fluid and their
compatibility· '

AVR
• A workmanlike Step Rate test.
• A longitudinal reservoir modeling study, which c siders the physical and

chemical properties of the "acid gas" mixture upon the integrity of the other wells
in the reservoir (outside the 1/2 mile Area of Review), including the other
proposed "acid gas" disposal well (A-713-A).

• An affidavit, which explicitly certifies that a copy of the proposal has been
provided to all operators, owners and surface owners within a one half-mile radius
of the subject well.

• A discussion of the subject of overall safety issues, including H2S contingency
plans, which ought, reasonably, to be addressed considering this type of operation
and ancillary related operations, such as workovers.

If you have any questions regarding the above, please contact me at (801) 538-5337.

Sincerely,

Christopher Kierst
Reclamation Specialist

er
Attachment
ec: Tom Brown, Inc

Eric Jones, BLM



UIC INJECTION IERMIT ANALYSI RM
WELL NAME: Lisbon B-624 S

RG49-5-2. Requirements For Class II Injection Wells Including Completed Items, Needed Items, & Comments
Water Disposal, Storage And Enhanced Recovery Wells.

l. Injection wells shall be completed, equipped, operated, and 1. OK
maintained in a manner that will prevent pollution and damage to
any USDW or other resources and will confine injected fluids to
the interval approved.

2. The application for an injection well shall include a properly 2. UIC Form 1 unnecessary for existing permitted Class 11well.
completed UIC Form 1 and the following:

2.1. A plat showing the location of the injection well, all 2.1. The plat with the ½ mile circle (Att. #2) only provides all the
abandoned or active wells within a one-half mile radius of the active or abandoned wells, but nothing about the surface owners and
proposed well, and the surface owner and the operator of any operators within the ½ mile Area of Review. Att. #8 informs that
lands or producing leases, respectively, within a one-half mile surface owners are BLM and Tom Brown, but the accompanying
radius of the proposed injection well. plat only shows federal (BLM) surface, locally, and no ½ mile AoR

circle. Also, please indicate that there have been no changes since2.2. Copies of electrical or radioactive logs, including gamma ray the original permitting.logs, for the proposed well run prior to the mstallation of casmg 2.2. Sonic provided. Division/Geologic library files document aand indicating resistivity, spontaneous potential, caliper, and .Laterolog and a shallow interval Induction-Electric log for this well.porosity.

2.3. A copy ofa cement bond or comparable log run for the 2.3. A CBL or UltraSonic Imager USI (Schlumberger) log will need

proposed injection well after casing was set and cemented. to be run prior to permitting an injectate enhancement for "acid gas."

2.4. Copies of logs already on file with the division should be 2.4. OK
referenced, but need not be refiled.

2.5. A description of the casing or proposed casing program of 2.5. A plan will need to be tendered, which includes the maintenance
the injection well and of the proposed method for testing the of a 24-month internal MIT schedule. Please include a discussion of
casing before use ofthe well. the tubing, casing, the potential for corrosion and a plan for ongoing

monitoring of these.
2.6. A statement as to the type of fluid to be used for injection, its 2.6. Information will be required to more closely define the
source and estimated amounts to be injected daily. properties, particularly as regards corrosion, at likely temperatures

and pressures. of the fluid mixture proposed for injection.
2.7. Standard laboratory analyses of(l) the fluid to be injected, 2.7. A more comprehensive analysis of the fluids will be required.
(2) the fluid in the formation into which the fluid is being
injected, and (3) the compatibility of the fluids.

2.8. The proposed average and maximum injection pressures· 2.8. No maximum or average injection pressure is specified, only
an estimate.

2.9. Evidence and data to support a finding that the proposed 2.9. A step rate test and a reservoir model, which considers the
injection well will not initiate fractures through the overlying physical and chemical properties of the injectate mixture, will bestrata or a confining interval that could enable the injected fluid needed.or formation fluid to enter the fresh water strata.

2.10. Appropriate geological data on the injection interval and 2.10. OK
confining beds, and nearby Underground Sources of Drinking
Water, including the geologic name, lithologic description,
thickness, depth, water quality, and lateral extent; also
information relative to geologic structure near the proposed well
which may effect the conveyance and/or storage of the injected
fluids.

2.11. A review of the mechanical condition of each well within a 2.11. We would like an analysis of the impact of the proposed
one-half mile radius of the proposed injection well to assure that injectate stream on the mechanical integrity of the other wells in the
no conduit exists that could enable fluids to migrate up or down field, especially the nearest ones, one of which is also proposed for
the wellbore and enter improper intervals- similar operations (A-713-A), albeit that they are beyond the normal

½ mile AoR.
2.12. An affidavit certifying that a copy of the application has 2.12. The affidavit will need to be redone because it makes no
been provided to all operators, owners and surface owners within specific statement certifying that a copy of the application has been
a one-half mile radius of the proposed injection well. provided to all operators, owners and surface owners within a one-

half mile radius of the proposed injection well.
2.13. Any other additional information that the board or division 2.13. Please address the overall safety issues, which may bear on this
may determine is necessary to adequately review the application- type of operation, with comments on H2S contingency plans for

likely ancillary operations such as workovers.

OTHER COMMENTS AND OBSERVATIONS: The Division would like the operator to place a document on file, which designates Buys
and Associates as the operator's agent for the purpose of procuring an "acid gas" enhancement to their Class II injection permit for this well.

Reviewed by: Christopher J. Kierst Date: 8/7/02



Stat#of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt PO Box 145801Governor
Kathleen Clarke Salt Lake City, Utah 84114-5801

Executive Director 801-538-5340

Lowell P. Braxton
801-359-3940 (Fax)

Division Director 801-538-7223 (TDD)
August P30

Marty Buys
Buys and Associates,
4720 South Santa Fe (
Englewood, CO 80110

Re: Lisbon B-624 SM
County, Utah as a

Dear Mr. Buys:

Attached please find i ,-

well. This document providet oas and Mining
(Division) permitting staff regi -utted on behalf of Tom
Brown Inc.'s (operator) propos, -ainons of the original UIC Class II
Permit. The analysis shows the -us required supporting information and staff
review concerning the completeness of the submission.

The Division UIC permitting staff considers this proposal as a significant
variation from normal disposal practice and as the disposal of a production waste stream,
which, as an exempt oilfield waste is, none the less, potentially very corrosive and
dangerous, if mishandled. We hope that you and the operator share our concern to the
side of caution in permitting this, and the related injection operations.

This well was originally permitted in 1965 as a disposal well and has been in
service for nearly 37 years, a period of changes, including environmental regulatory
oversight. To be assured that we are informed of any changes, which may have taken
place in the ensuing time and to proceed with caution, the operator will need to meet all
specified requirements. When these are met, the staff will complete the technical review,
draft the Statement of Basis, and publish the Notice of Agency Action, which publicizes
your proposal. Listed below is the additional supporting information we need to proceed
with the technical review:

• A document from the operator, which designates Buys and Associates as the
operator's agent in the "acid gas" enhancement permitting of the B-624 and A-
713-A wells.

Post-it® Fax Note 7671 Date a es

a,h Baus From

Co./Dept. /A
<
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Stat#of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt PO Box 145801Governor
Salt Lake City, Utah 84114-5801

Kathleen Clarke
Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

August 8, 2002

Marty Buys
Buys and Associates, Inc.
4720 South Santa Fe Circle, Suite 6
Englewood, CO 80110

Re: Lisbon B-624 SWD, Section 24, Township 30 South, Range 24 East, San Juan
County, Utah as a Class II Injection Well

Dear Mr. Buys:

Attached please find a UIC Injection Permit Analysis document for the subject
well. This document provides initial comments from the Division of Oil, Gas and Mining
(Division) permitting staff regarding the information you submitted on behalf of Tom
Brown Inc.'s (operator) proposal to change the conditions of the original UIC Class II
Permit. The analysis shows the Divisions required supporting information and staff
review concerning the completeness of the submission.

The Division UIC permitting staff considers this proposal as a significant
variation from normal disposal practice and as the disposal of a production waste stream,
which, as an exempt oilfield waste is, none the less, potentially very corrosive and
dangerous, if mishandled. We hope that you and the operator share our concern to the
side of caution in permitting this, and the related injection operations.

This well was originally permitted in 1965 as a disposal well and has been in
service for nearly 37 years, a period of changes, including environmental regulatory
oversight. To be assured that we are informed of any changes, which may have taken
place in the ensuing time and to proceed with caution, the operator will need to meet all
specified requirements. When these are met, the staff will complete the technical review,
draft the Statement of Basis, and publish the Notice of Agency Action, which publicizes
your proposal. Listed below is the additional supporting information we need to proceed
with the technical review:

• A document from the operator, which designates Buys and Associates as the
operator's agent in the "acid gas" enhancement permitting of the B-624 and A-
713-A wells.

Post-it® Fax Note 7671 Date #a
es

Co./Dept. Co.

Phone # Phone #

Fax# Fax#
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• A plat clearly addressing the requirement for a map showing all wells, of all
classifications, and all offset operators and surface owners within a 1/2 mile
radius of the B-624 well.

• A workmanlike Cement Bond Log (check with us if you need clarification) or, as
an acceptable substitute, an UltraSonic Imager Log (Schlumberger).

• Detailed information which describes the physical and chemical properties of the
"acid gas" injectate mixture, its likely downhole and surface behavior and
interactions, including corrosion, at working temperatures and pressures and the
properties of some possible variations on it.

• An investigation of the adequacy of the casing and tubing, which considers the
corrosivity of the "acid gas" injectate across all likely working temperatures and
pressures.

• A plan for the ongoing monitoring of the operation and maintenance of a 24-
month internal Mechanical Integrity Test regimen and monitoring integrity of any
piping, which may come in contact with the acid gas, prior to, and during
injection.

• A discussion of other alternatives fb>the disposition of the "acid gas" waste
stream.

• A comprehensive analysis of the injectate fluid, the formation fluid and their

•

ra
1 e Step Rate tes

• A longitudinal reservoir modeling study, which considers the p ysical and fr
chemical properties of the "acid gas" mixture upon the integrity of the other wells
in the reservoir (outside the 1/2 mile Area of Review), including the other
proposed "acid gas" disposal well (A-713-A).

• An affidavit, which explicitly certifies that a copy of the proposal has been
provided to all operators, owners and surface owners within a one half-mile radius
of the subject well.

• A discussion of the subject of overall safety issues, including H2S contingency
plans, which ought, reasonably, to be addressed considering this type of operation
and ancillary related operations, such as workovers.

If you have any questions regarding the above, please contact me at (801) 538-5337.

Sincerely,

Christopher Kierst
Reclamation Specialist

er
Attachment
cc: Tom Brown, Inc

Eric Jones, BLM



UIC INJECTION I ERMIT ANALYSIS RM
WELL NAME: Lisbon B-624 S

RG49-5-2. Requirements For Class I njection Wells Including Completed Ite eded Items, & Comments
Water Disposal, Storage And Enhanced Recovery Wells.

1. Injection wells shall be completed, equipped, operated, and 1. OK
maintained in a manner that will prevent pollution and damage to
any USDW or other resources and will confine injected fluids to
the interval approved.

2. The application for an injection well shall include a properly 2. UIC Form I unnecessary for existing permitted Class II well.
completed UIC Form 1 and the following:

2.1. A plat showing the location of the injection well, all 2.1. The plat with the ½ mile circle (Att. #2) only provides all the
abandoned or active wells within a one-half mile radius of the active or abandoned wells, but nothing about the surface owners and
proposed well, and the surface owner and the operator of any operators within the ½ mile Area of Review. Att. #8 informs that
lands or producing leases, respectively, within a one-half mile surface owners are BLM and Tom Brown, but the accompanying
radius ofthe proposed injection well· plat only shows federal (BLM) surface, locally, and no ½ mile AoR

circle. Also, please indicate that there have been no changes since2.2. Copies of electrical or radioactive logs, including gamma ray the original permitting.logs, for the proposed well run prior to the mstallation of casmg 2.2. Sonic provided. Division/Geologic library files document aand indicating resistivity, spontaneous potential, caliper, and
Laterolog and a shallow interval Induction-Electric log for this well.porosity.

2.3. A copy of a cement bond or comparable log run for the 2.3. A CBL or UltraSonic Imager USI (Schlumberger) log will need

proposed injection well after casing was set and cemented. to be run prior to permitting an injectate enhancement for "acid gas."

2.4. Copies of logs already on file with the division should be 2.4. OK
referenced, but need not be refiled.

2.5. A description of the casing or proposed casing program of 2.5. A plan will need to be tendered, which includes the maintenance
the injection well and of the proposed method for testing the of a 24-month internal MIT schedule. Please include a discussion of
casing before use of the well. the tubing, casing, the potential for corrosion and a plan for ongoing

monitoring of these.
2.6. A statement as to the type of fluid to be used for injection, its 2.6. Information will be required to more closely define the
source and estimated amounts to be injected daily. properties, particularly as regards corrosion, at likely temperatures

and pressures, of the fluid mixture proposed for injection.
2.7. Standard laboratory analyses of(1) the fluid to be injected, 2.7. A more comprehensive analysís of the lluids will be required.
(2) the fluid in the formation into which the fluid is being
injected, and (3) the compatibility of the fluids.

2.8. The proposed average and maximum injection pressures· 2.8. No maximum or average injection pressure is specified, only
an estimate.

2.9. Evidence and data to support a finding that the proposed 2.9. A step rate test and a reservoir model, which considers the
injection well will not initiate fractures through the overlying physical and chemical properties of the injectate mixture, will be
strata or a confining interval that could enable the injected fluid needed.
or formation fluid to enter the fresh water strata.

2.10. Appropriate geological data on the injection interval and 2.10. OKconfining beds, and nearby Underground Sources of Drinking
Water, including the geologic name, lithologic description,
thickness, depth, water quality, and lateral extent; also
information relative to geologic structure near the proposed well
which may effect the conveyance and/or storage of the injected
fluids.

2.11. A review of the mechanical condition of each well within a 2.11. We would like an analysis of the impact of the proposed
one-half mile radius of the proposed injection well to assure that injectate stream on the mechanical integrity of the other wells in the
no conduit exists that could enable fluids to migrate up or down field, especially the nearest ones, one of which is also proposed for
the wellbore and enter improper intervals- similar operations (A-713-A), albeit that they are beyond the normal

½ mile AoR.
2.12. An affidavit certifying that a copy of the application has 2.12. The affidavit will need to be redone because it makes no
been provided to all operators, owners and surface owners within specific statement certifying that a copy of the application has been
a one-half mile radius of the proposed injection well- provided to all operators, owners and surface owners within a one-

half mile radius of the proposed injection well.
2.13. Any other additional information that the board or division 2.13. Please address the overall safety issues, which may bear on this
may determine is necessary to adequately review the application- type of operation, with comments on H2Scontingency plans for

likely ancillary operations such as workovers.

OTHER COMMENTS AND OBSERVATIONS: The Division would like the operator to place a document on file, which designates Buys
and Associates as the operator's agent for the purpose of procuring an "acid gas" enhancement to their Class II injection permit for this well.

Reviewed by: Christopher J. Kierst Date: 8/7/02



Washington
IndustrIal/Process

August 20, 2002

Mr. Steve Jones
Tom Brown Inc.
Lisbon Gas Plant

Subject: AGE/AGl Project - UIC Injection Permit Analysis

Washington Group International Inc. (Washington) is providing the following comments to the
request for information you received from the State of Utah, Department of Natural Resources,
Division of Oil, Gas and Minerals. Specifically, we are responding to items 3, 6 and 7 of Page
Two of the letter dated August 8, 2002.

Item 3: Detailed information which describes the physical and chemical properties of the "acid
gas" injectate mixture, its likely downhole and surface behavior and interactions, including
corrosion, at working temperatures and pressures and the properties of some possible
variations on it.

Attached to this letter are tables and figures that represent the physical and chemical properties
of the acid gas mixtures used for design of the Lisbon AGE/AGI Project.

Tom Brown Inc. and Washington have considered a wide range of operating conditions and acid
gas compositions to ensure that the system can handle the full range of operating and worst
case winter and summer ambient conditions.

Regarding corrosion, the acid gas mixtures as encountered at the Lisbon Gas Plant can "hold" a
considerable amount of water, much more than typicalnatural gas, at the operating pressures
experienced in the pipeline and the injection well. Therefore, the acid gas will remain "dry" with
no free water or hydrates able to form. Without free water, the acid gas (H2S and CO2) is non-
corrosive to the materials planned for the facilities.

Item 6: A discussion of other alternatives for the disposition of the "acid gas" waste stream.

There are three principal options for disposition of acid gas rejected from sour gas treating
applications.

• The simplest method for disposition is to flare the acid gas. For the very dilute (low
H2S)acid gas recovered at the Lisbon Gas Plant, flaring requires addition of fuel gas to
gain flammability. Thus, direct flaringwould result in a large emission of SO2 10 the
atmosphere, plus any CO2 Contained in the acid gas and the CO2 f6SUlting from
combustion of any contained hydrocarbons and added fuel gas. This option is generally
found unacceptable for environmental and safety concerns, particularly for facilities
processing the quantity of acid gas present at the Lisbon Gas Plant.

7800 East Union Ave., Suite 100 e Denver, Colorado USA 80237 e P.O. Box 5888 e Denver, ColorÑoiO3Ñ
Phone: (303) 843-2000 e Fax: (303) 843-2208 e
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• More conventionally, the acid gas can be processed througha sulfur recovery
system, such as the Selectox system now in use at the Lisbon Gas Plant. A molten
sulfur product is obtained for sale as a chemical commodity, and the tailgas from the
process is incinerated and vented to the atmosphere. The emitted tail gas is a known
source of SO2 pollutant and contains a high concentration of CO2. Market conditions for
sale of the molten sulfur product from locations such as the Lisbon Gas Plant have
become very poor in recent years and are not forecast to improve in the near future.
Therefore, Tom Brown Inc. is actually forced to pay substantial amounts for removal of
the molten sulfurfrom theirsite.

• The acid gas can be compressed and re-injected into the same or other available
underground formation for containment. This option has gained considerable favor
in the past 15 years due to the poor economics of the sulfur market, and to the reduced
environmental impact it provides versus other options.

Injection has been accomplished into depleted hydrocarbon(natural gas or oil)
reservoirs, and into water-saturated zones. The acid gas has been injected directly in
most cases, but certain installations have found an advantage to mixingthe acid gas
with waste produced water at the surface,. The acid gas becomes soluble in the water
and the mixture is then injected into the reservoir. There are currently more than 50
operating acid gas injection facilities in the western U.S. and Canada alone. Several
more are in the planning, design and construction stages.

Emissions of SO2 and CO2 are eliminated from the acid gas processing systems. The
acid gas is often returned to the same geological formation, or one of similar nature and
integrity to ensure contamination of other reservoirs does not occur.

Item 7: A comprehensive analysis of the injectate fluid, the formation fluid and their
compatibility.

Washington cannot comment on the specific nature and analysis of the candidate formation
fluids. However, the injectate fluid (as described in ltem 3 above) is a mixture of H2S and CO2,
with very few other contaminants. The acid gas mixture willcontain some water but the amount
is so small that it remains in the vapor phase. No free water or hydrates can form under all
pipeline and injection conditions. Components such as H2S and CO2 have long been
recognized as mixing readily with hydrocarbon/water reservoir fluids and even improving their
flow characteristics from the reservoir to producing equipment. Therefore, they are found to be
quite compatible with the natural reservoir fluids. They are also generally non-reactive with the
reservoir fluids since they are contained in the natural reservoir itself.

The candidate injection wells for the Lisbon AGE/AGI Project are indeed former producing sour
natural gas wells that fed the Lisbon Gas Plant, but are now depleted and used for re-injection
of waste produced water. The ability of these wells to accept and contain the injected acid gas
should be excellent.

J. E. Johnson

C:\Documents and Settings\bgimmeson\Local Settings\Temporary Intemet Files\OLK30\020820 Permit Support



SURFACE .
OWNERSH-IP

Lisbon Field

Section Township 30 North Ranga 24 East

County San Juan State Utah

I
i i

I t I
i , i

-----6----------5----- ----4----

-----3----------2----------I- --

-----7----
-----8----- --- -

-
-----li--- -

-----16----------17-----

-----19----------20----------21 - - 2-

I L
-----30----·-----29----------28-----•----27-----

----26----·-----25-----

I

-----31----
------32---- ------33----

------34----
-----35---- --

----36-----

Surface Ownership SCALE: linett : 1 mile

Federal (BLM) .

State of Utah

TBI Fee



U-77O78 U-76838 U-77078 i' UT ST 48278
il=5O% t -M5 2 gigu°7'sea I (5,in i
hil 5 '

.

' TB l=50% '
,"r .'.'iÎ. ..$$$"=I - '

4 i AMaiI 5(YN 1-Il
IMP ASSIGN 1/19/C

McCRACKEN U "°iN ON

4
e

lii = iiX)¼! 2U-O9179 og U-Ol5445
I 100% 805737 e-st.e

*.s 8()5731
3U TI !=l""*

I 1HIII, THI = ItM */<

c 95 « rick
4 i C 2

HBI
n Iris a
nit I stile-%

Ll-19307
7(NR)M- a i i tim = 3

c-se ^†¿i DN) (X)% ,MI)572
, RE

8057 N
ýjTill - 49-'

Hill' ^ A
9 ¶0 11 2C atO t

75 12P
B-SIC D 010

D-89
%1iasissipilitus eForen. 4 31112

A 9 I -GY2tí7(- 1111 _ libilt 8-840 E Nit?!3fsg. I Miser 1)a-µ1In-1 C
i Og a qq

C
¯

I-2tusol-A U-Ol
Till - I 1 4 805743 9 Ÿl 8 57
=4,N757r B 14 =l(NI% %AII ¢Iepliis ner•pr syg¡> a HIII Hl3Mississîppien 3 INUF737I in ' D-7) ful gy( t. sinnTiusi A m, IIMbr

i B 5
C JS

A- I 1578 /HNI"
De

-149984

-sisu

H" S UN T
2 .

.im.HNGON V2 5752 5N
TI3I 1(N om Nos72<

HBP I š|=l(
ll'

806699 23 2
Ilil HX
1/.50 / 1 mox emiN,co-ut

LISBON&McCRACKENUNITS

- i i -J-7709§ U 80060



7 4

Ed LA
f8e~¾nh

Ñ«mee / 7D
'

S I Œ M o'

, J mo'
SF so
faa

af2 a
ropa



«We O
/ 73L &

É/ - ??

S‡
2 640 -yp

67 ¶



From: Chris Kierst
To: mbuys@buysandassociates.com
Subject: B-624 SWD well permit enhancement for "acid gas"

Attached please find a UIC Injection Permit Analysis document for the subject well. This document
provides initial comments from Division of Oil, Gas and Mining UIC permitting staff regarding the
informational submission, which was tendered in support of the operator's proposal to change the
conditions of the original UIC Class II Permit. It lists citations of the required supporting information from
the governing regulations and juxtaposed staff commentary concerning the sufficiency of the submission.

Please note that the Division UIC permitting staff consider this proposal to be a significant variation from
normal disposal practice and an involvement in the disposal of a production waste stream, which, while an
exempt oilfieldwaste, is, none the less, potentially very corrosive and dangerous if mishandled. We we 6 82
that you folks share our natural deference to the side of caution in permitting this, and related, injection C
operations.

This well was originally permitted in 1965 as a disposal well and has been in service for nearly 37 years, a
time frame encompassing a period of greatly increasing environmental regulatory oversight. To be
assured that we are informed of any changes which may have taken place in the ensuing time and to
proceed with caution, we will need to explicitly meet or occasionally exceed each specified informational
requirement. A Notice of Agency Action, which publicizes your proposal, will issue upon completion of the
technical r Rina of our Statement of Basis. Listed below is a recapitulation of the supporting
informatio ' - I review.

-A docum at in the "acid
gas"aenc

and all offset
operaton
-A workr ible substitute,
an Ultra!
-Detaile ," injectate

- e >

trh

'acid gas"

p al Mechanical

-A wo
-A longitudinal reser vo., ...-- Jerties of the "acid
gas" mixture upon the integrity of the other weno ... ...- Review),
including the other proposed "acid gas" disposal well (A-713-A).
-An affidavit which explicitly certifies that a copy of the proposal has been provided to all operators,
owners and surface owners within a one half-mile radius of the subject well.
-A visitation of the subject of the overall safety issues, including H2S contin ency plans, which ought,
reasonably, to be addressed considering this type of operation and related a cillary operations, such as



From: Chris Kierst
To: mbuys@buysandassociates.com
Subject: B-624 SWD well permit enhancement for "acid gas"

Attached please find a UIC Injection Permit Analysis document for the subject well. This document
provides initial comments from Division of Oil, Gas and Mining UIC permitting staff regarding the
informational submission, which was tendered in support of the operator's proposal to change the
conditions of the original UIC Class 11Permit. It lists citations of the required supporting information from
the governing regulations and juxtaposed staff commentary concerning the sufficiency of the submission.

Please note that the Division UIC permitting staff consider this proposal to be a significant variation from
normal disposal practice and an involvement in the disposal of a production waste stream, which, while an
exempt oilfieldwaste, is, none the less, potentially very corrosive and dangerous if mishandled. We we c do
thatyou folks share our natural deference to the side of caution in permitting this, and related, injection c'
operations.

This well was originally permitted in 1965 as a disposal well and has been in service for nearly 37 years, a
time frame encompassing a period of greatly increasing environmental regulatory oversight. To be
assured that we are informed of any changes which may have taken place in the ensuing time and to
proceed with caution, we will need to explicitly meet or occasionally exceed each specified informational
requirement. A Notice of Agency Action, which publicizes your proposal, will issue upon completion of the
technical review and drafting of our Statement of Basis. Listed below is a recapitulation of the supporting
information we will need to proceed with the technical review.

-A document from the operator, which designats Buys and Associates as the operator's agent in the "acid
gas" enhancement permitting of the B-624 and A-713-A wells.
-A plat clearly addressing the requirement for a map showing all wells, of all classifications, and all offset
operators and surface owners within a 1/2 mile radius of the B-624.
-A workmanlike Cement Bond Log (check with us ifyou need clarification) or, as an acceptable substitute,
an UltraSonic Imager Log (Schlumberger).
-Detailed information which describes the physical and chemical properties of the "acid gas" injectate
mixture, its likelydownhole and surface behavior and interactions, including corrosion, at working
temperatures and pressures and the properties of some possible variations on it.
-A investigation of the adequacy of the casing and tubing,which considers the corrosivity of the "acid gas"
injectate across all likelyworking temperatures and pressures.
-A plan for the ongoing monitoring of the operation and maintanence of a 24 month internal Mechanical
Integrity Test regimen.
-A discussion of other alternatives for the disposition of the "acid gas" waste stream.
-A comprehensive analysis of the injectate fluid, the formation fluid and their compatibility.
-A workmanlike Step Rate test.
-A longitudinal reservoir modelling study, which considers the physical and chemical properties of the "acid
gas" mixture upon the integrity of the other wells in the field (outside the 1/2 mile Area of Review),
including the other proposed "acid gas" disposal well (A-713-A).
-An affidavit which explicitly certifies that a copy of the proposal has been provided to all operators,
owners and surface owners within a one half-mile radius of the subject well.
-A visitation of the subject of the overall safety issues, including H2S contin ency plans, which ought,
reasonably, to be addressed considering this type of operation and related a cillary operations, such as



TOM BROWN, INC.

August 21, 2002

State of Utah
Division of Oil, Gas and Mining
1594 W. North Temple, Suite 1210
Salt Lake City, Utah 84114

Attn: Gill Hunt

RE: Agent Authorization

Gentleman:

This letter is to inform you that Buys and Associates, Inc 4720 S. Santa Fe Cir.,
Suite 6, Englewood, CO 80110-6488 is authorized to act as Agent in fact on behalf of
Tom Brown Inc. when necessary for filing county, state and federal permits in the State
of Utah.

It should be understood that Buys and Associates Inc. are acting as Agent only in
those matters stated above and is not responsible for drilling, completion, production or
compliance with regulations.

Tom Brown, Inc. agrees to accept full responsibility for operations and regulatory
compliance on Tom Brown, Inc. properties in the state of Utah that are permitted for Tom
Brown Inc.

Sipeeply,

rant Gimmeson
Environmental & Safety Manager

BG/bg

555 SEVENTEENTH STREET, SurrE 1850 • DENVER, CO 80202-3918
PHONE: 303/260-5000 • FAx
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AFFIDAVITOFMAILING

I, Martin W. Buys, President, Buys & Associates, Inc., being first duly sworn, depose and state asfollows; On July 25, 2002, I causedto be mailed by certified mail, postage prepaid, return receiptrequested, a copy of theApplication to modify the LisbonB-624 SWD Well to dispose of acidgas. It was sent to all parties on the attached sheet.

Dated this 25* day of July, 2002

Martin W. Buys
President
Buys & Associates, Inc.

The forgoing affidavit was subscribed and sworn to before me by Martin W. Buys.
This day of du

, 2002

Notary Public

My Commissionexpires: day of
MyCommissionExpires9/3/2003
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Surface, Royalty and Working Interest

1) WI Ownership within Lisbon Mississippian Unit
TBI - 99.50307% WI

Chester Gordon Trust - 0.49693% WI
600 17th Street,Suite #1800 North
Denver, CO 80202
Attn: Wayne Gardenswartz, Trustee

2) WI Ownership within the McCracken Unit
TBI - 100% WI

3) MineralOwnership
All Minerals are Federal and State of Utah.

4) Base Royalty Ownership
All Base Royalties are paid to the BLM (Federal) and the State of Utah.

5) Surface Ownership
BLM and Tom



METCORR

August 27, 2002

Byron Gale
Tom Brown, Inc
555 17thSt., Suite 1850
Denver, CO 80202

Byron:

This letter provides my assessment, from a corrosion and metallurgy standpoint, of

the current and proposed well configuration for the Lisbon Unit B-624 well that is

planned for acid gas injection. At the present time the current well completion that was

carried out in the mid 1960s as a water injection well and the proposed well design for

acid gas injection are identical. The tubing string is approximately 8,828 ft of 3-1/2", 9.3

ppf, J-55 and the production casing is 9232 ft of 5-l/2",15.5 ppf, 17 ppf and 20 ppf, N-80

intermittently cemented to surface. The packer is a Baker model N permanent packer.

The packer fluid for the proposed well is slated to be inhibited water.

There are two important issues that must be addressed in any wellbore that will be

receiving sour acid gas for injection. These two issues are the long term corrosion

behavior of the steel tubing, casing and packer components and their resistance to sulfide

stress cracking (SSC). The first concern is relatively simple if there is no free water in the

wellbore or that would precipitate out of the acid gas during injection. Under the

condition where no free water exists, no corrosion will occur. This is in fact the

experience of the industry, that steel equipment is often successfully used in acid gas

injection wells because no free water is present to cause corrosion. Since MetCorr has not

reviewed the plans for injection it must be assumed at this time that Tom Brown, Inc has

already performed the phase behavior studies and will not knowingly inject acid gas with

free water in



The other issue is SSC of all of the metallic components in the wellbore that will

be, or may be, contacted by the acid gas. SSC, while also requiring the presence of free

water, is a catastrophic cracking event that can occur in a matter of minutes or hours and

is therefore, not a long term corrosion issue but a considerable safety problem because it

cannot be monitored or predicted. The only means to combat SSC is to use alloys that are

resistant to SSC. The leading industry standard for selection of alloys that are resistant to

SSC is NACE MR0175. According to MR0175, API 5CT Grade J-55 is suitable for

exposure to any concentration of H2S at any temperature. Therefore, if the J-55 tubing

that is currently in the well is sound and in good condition, then it would be acceptable to
re-run in the well for acid gas injection. However, N-80 tubing is not acceptable for

exposure to H2Suntil the well temperature is 150°F and higher. This usually means near

the bottom of a well but since this is an injection well then the temperature profile under

injection conditions and for shut-in would have to be calculated to determine the safe

depth for N-80. Since the 5-1/2" N-80 is 1960s vintage it is probably even less resistant

to SSC that more modern N-80 grades (ie, it is probably much harder) used today. There

is a risk then that if there is a connection leak or packer leak during injection the casing

could be contacted by the sour acid gas and SSC would occur. This problem could be

minimized by using a nonconductive packer fluid such as diesel. In this case even if sour

gas leaks into the annulus there is no water to create a corrosion cell and SSC will not

occur.

Without knowing the specific details of the packer components it is impossible to

determine the susceptibility of the packer to SSC. Suffice it to say that packers made back

in the 1960s before MR0175 was even a standard are usually susceptible to SSC.

One last consideration that needs to be addressed is the Christmas tree/wellhead.

These components should definitely meet MR0175 since the need to safely shut-in an

acid gas well requires that the tree be completely resistant to SSC in the event that as the

wellhead cools down if water precipitates SSC is a real possibility.

Sincerely,

Dr. Bruce Craig, P.E.

4600 S. Ulster Suite 700 Denver Colorado 80237 303-740-6750 FAX
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EMERGENCY RESPONSE PLAN/
PUBLIC PROTECTION PLAN

SPILLER CANYON FACILITY
ACID GAS INJECTION PIPELINE

PREPARED FOR:
TOM BROWN, INC.

PREPAREDBY:
CORDILLERAN COMPLIANCE SERVICES, INC.

826 21½ ROAD
GRAND JUNCTION, COLORADO
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1.00 PURPOSE

This Emergency Response Plan and Public Protection Plan (Plan) is specific to the Spiller
Canyon Acid Gas Injection Facility owned and operated by Tom Brown, Inc. (TBI). This
document is designed to provide for the safety and welfare of facility personnel, the community,
the environment, and property.

This Plan establishes evacuation procedures, assigns response duties to specific individuals,
provides for notification of outside agencies, and provides details of actions to alert and protect
the public. This Plan will be activated immediately upon the detection of the release of a
potentially hazardous volume of hydrogen sulfide (H2S .
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2.00 GENERAL INFORMATION ON AND PHYSIOLOGICAL RESPONSES TO
HYDROGEN SULFIDE (H2S)AND SULFUR DIOXIDE (SO2)

2.10 HYDROGEN SULFIDE (H2S)

Hydrogen sulfide is a flammable, highly toxic, colorless gas that is heavier than air, with the odor
of rotten eggs. It can be detected by smell at a concentration in air of only 0.002 parts per million
(ppm). Above concentrations of 100ppm, it will deaden the sense of smell in a few minutes, and
at a concentration of 700 ppm, a single breath can be fatal. If iguited, it burns with a blue flame.
In still air it tends to accumulate in low places in dangerous concentrations. However, if it is
warmer than the surrounding air, it may tend to rise. The upper flammability limit of H2S in air
is 44% and the lower flammability in air is 4%.

Breathing low concentrations of H2S can cause headaches. Higher concentrations (0.01percent
by volume) cause irritation of the eyes, nose, throat, and lungs. Eyes become red and swollen,
accompanied by sharp pain in more severe cases. Still higher concentrations (0.05percent by
volume) cause dizziness, unconsciousness, and failure of respiration.

The Threshold Limit Value (TLV) is 10 ppm (0.001%)in air. This is the limit for eight hours of
continuous exposure as recommended by the American Conference of Governmental Industrial
Hygienists. The health and safety reference values of various concentrations of H2S are listed in
the toxicity chart below. A Manufacturers Safety Data Sheet (MSDS) for hydrogen sulfide is
included in Appendix F.

2.20 SULFUR DIOXIDE (SO2)

Sulfur dioxide is formed with the burning of hydrogen sulfide gas. Sulfur dioxide is a pungent,
irritating, suffocating, colorless gas. This gas is normally heavier than air and concentrations
above 400 ppm are considered dangerous for even brief exposures.

Under special circumstances hydrogen sulfide gas may be ignited in order to dissipate a gas cloud
and reduce the impact on a local area. Often these burning temperatures are enough to raise and
mix the SO2 with air in a ratio well below toxic levels. However, great care and proper
monitoring should be used when this is attempted.

Due to the irritating effect of SO2 RÍ ÏOW CORCORÍTRÍiORS Of less than 5 ppm, there is usually no
doubt as to it's presence in an area, which provides better warning characteristics than H2S.

2.30 TOXICITY CHART

Hydrogen Sulfide 1.18 10 100 ppm/1 br. 700 m
Sulfur Dioxide 2.21 2 50 m/l hr. 400 m

Notes:
(1) Specific gravity of air = 1.00.
(2) TLV - Threshold Limit Value.
(3) Hazardous Limit - concentration that may cause death with short term exposure.
(4) Lethal concentration - Concentration that may cause death with only a few breaths.
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3.00 TREATMENT PROCEDURES FOR H2S AND SO2 EXPOSURE

A. Remove the patient to fresh air. Personnel should always use fresh air breathing
equipment when entering an area to retrieve a person who has been overcome with H2S.

B. Call a physician and get patient under his care as soon as possible.

C. If breathing has ceased, begin artificial respiration immediately. Give cardiopulmonary
resuscitation (CPR) only if there is no pulse and no breathing. Continue revival efforts
until physician arrives or, if patient is mobile and it is determined that he should go to the
hospital, continue oxygen inhalation under the physician's direction.

D. Administer oxygen to help eliminate toxic substances from blood stream.

E. Keep the patient at rest and protect from chilling.
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4.00 OPERATIONAL PRECAUTIONS AND PROCEDURES

4.10 INJECTION WELL SYSTEM

The acid gas injection well system originates at the TBI Lisbon Gas Plant and consists of
compression equipment, a piping system, a line heater, and the injection well. A 2-inch high
pressure pipeline is used to move a dense phase mixture of H2S and CO2 ffOm the Lisbon Gas
Plant to the injection well site. The concentration of the H2Svaries from 4 percent to 56 percent
by volume. A flow diagram of the system is shown in Appendix A.

The injection well system is constantly monitored via a Supervisory Control and Data
Acquisition (SCADA) system integrated into the computer network at the Lisbon Gas Plant
control room. Pressures, and temperatures can be monitored on this system. The system can be
shut-down by the control room operator by using the SCADA system. The computer monitoring

sensers-s
. The-enter-4-inchqüpe-wilLbe.

insulated-and-supperted-eff-the-greund-en-w estion
well B-624. Internal pipe corrosion is controlled by dehydrating the gas through the compression
facility and then operating the process such that free water never condenses anywhere in the
piping. There will be no corrosion if there is no free water. The water contained in the high H2S
fluid is reduced from almost 1000 lb H2O per MMSCF of gas to less than 250 lb H2O per
MMSCF of gas by five stages of compression, cooling and scrubbing in the compression facility.
The dehydrated, high pressure, dense phase fluid exiting the compression facility is hot (greater
than 200 deg F) and is not allowed to cool to the temperature where water can condense (the
water dewpoint); anywhere along the way to the reservoir.

fra e. Temperature gauges will be installed along
the pipeline to verify that adequate temperature is maintained at all times. Upon reaching the
wellsite, the dense phase fluid is heated to over 150 deg F in an indirect fired heater. The "hot"
dense phase fluid subsequently flows across a pressure control valve then into the wellbore. The
fluid will cool due the pressure drop across the control valve but the line heater will be operated
such that the temperature downstream of the control valve is always greater than the "water
dewpoint". The fluid then enters the wellbore where it is heated by the ground as it flows deeper
into the subsurface. The temperature of the Mississippian carbonate reservoir (at a depth of about
9,000 ft) where the fluid will be injected is about 140 deg F which is well above the "water
dewpoint". All piping will be coated with a "corrosion inhibitor fluid" prior to commencing
injection; however, continuous injection of corrosion inhibitor is not necessary. The corrosion
allowance for the pipeline is 0.262 inch, which is wall thickness above and beyond the thickness
needed to safely contain the pressure.



All system components are designed and constructed to withstand the operating conditions of the
system. The injection system is protected from overpressure situations by safety pressure relief
valves which are connected by a closed system to a flare at the Lisbon Gas Plant. Additionally,
any manual or emergency aurging of the pipe jacket or injection well system will flow to the
plant flare. An existing and continuous supply of nitrogen and residue gas at the Lisbon Gas
Plant is available to displace the entire volume of the injection well system, if necessary, to help
mitigate hazardous situatiors.

Only qualified, authorized personnel, trained in TBI operation and safety procedures are allowed
to operate and maintain the injection well system. The entire length of the injection pipeline is
visually inspected on a quarterly schedule by an operations personnel member walking the
pipeline route. Access to the road through the Spiller Canyon area adjacent to the injection well
site and injection pipeline s limited to TBI personnel, Access is restricted by locked gates on
either end of the road in the controlled area.

4.20 WORST CASE SCENARIO RADIUS OF EXPOSURE

The procedures and syste ns described above are in place to assure that an emergency or
potentially hazardous situaiion remains a highly unlikely possibility. However, a rupture in the
high pressure pipeline and a resulting release of approximately 5,000 pounds of hydrogen sulfide
(an estimated 10-minute r elease) was chosen for analysis as the worst case scenario. With
guidance from Bureau of Land Management (BLM) Onshore Order Number 6, a calculation of
the radius of exposure has Ieen performed for this worst case release from the injection system.

The Environmental Prote :tion Agency (EPA) software program TSCREEN was used to
determine the H2S concer tration levels at 100-meter intervals from the release point. The
TSCREEN calculation results are shown in Appendix E.

The BLM Onshore Order Number 6 is particularly concerned with 500 part per million (ppm)
and 100 ppm radius of exposure concentration levels. The BLM requires a Public Protection
Plan when: the 100 ppm ra lius of exposure is greater than 50-feet and includes any area that the
public could be expected tc frequent; the 500 ppm radius of exposure is greater than 50-feet and
includes any part of a pub ic road or highway, or; the 100 ppm radius of exposure is equal or
greater to 3,000-feet and includes public roads or facilities.

The 500 ppm radius of exposure calculated for this worst case release is approximately 884-feet,
and the 100 ppm radius of exposure is approximately 1,592-feet. As there are public roads and
public (BLM) lands withir these distances, a Public Protection Plan is required for the Spiller
rCanyonFaLcility an the inajct1.o m S ho pendixpB in ludes

4.30 PROTECTION O PERSONNEL

The following safety equipment is available at the Lisbon Gas Plant or at the injection well site:
- First aid kits: smal kits stored in buildings and vehicles.

large "jump"kits including advanced treatment supplies.
- Self contained breathing apparatus (SCBA) with 30-minute air tanks.
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- Self contained breathing apparatus (SCBA) with 5 to 7-minute air tanks (Escape
Packs)
- Air line breathing apparatus with escape bottle for prolonged work. (Cascade system)

The following monitoring equipment is available at the Lisbon Gas Plant or at the injection well
site:

- Manually operated portable Sensidyne Gastec monitors with detector tubes designed to
monitor both H2Sand SO2levels in the atmosphere.
- Electronic personnel monitors with constant digital readout of either Lower Explosive
Limit (LEL%), Hydrogen Sulfide concentration (H2Sppm), or Oxygen (O2%). All three
sensors are constantly active and able to sound an alarm.
- Area monitors are located throughout the injection well system and in the plant
buildings for H2S,Fire, and LEL.
These monitors are connected to a Gaitronic emergency alarm horn capable of five
distinct alarms:

Evacuation - Siren Fire - Hi/Lo
H2S - Yelp Oxygen -- Constant Horn
LEL - Warble

Testing of all emergency alert and monitoring equipment is conducted on a monthly basis using
the appropriate calibration and testing equipment and procedures for each type of sensor or
alarm. All documentation of testing is kept on file at the Lisbon Gas Plant main office.

4.40 COMMUNICATIONS

Communication systems at the Lisbon Gas Plant and the Spiller Canyon Facility include:

- Telephones: Located throughout plant and offices.
- Hand Held radios: Located on operators, mechanics and personnel.

o The frequencies are:
Tx Freq. 456.550

451.550

Rx Freq. 451.550

- Emergency Response radios: Located in Lisbon Gas Plant Training Room.
o The frequencies are:

Tx Freq. 151.505
152.870
151.520

Rx Freq. 151.505
152.870
151.520

- Mobile phones: Located in pickup trucks and control room.

4.50 FIRE CONTROL EQUIPMENT
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The following is the fire control equipment available at the Lisbon Gas Plant or at the Spiller
Canyon Facility:

30# Dry Chemical Fire Extinguishers Located throughout the plant and injection
system area at exit locations. Also at key
locations outside buildings, where the risk
of fire is great.

350# Dry Chemical Fire Extinguishers Located in key locations where large
volumes of dry chemical might be needed.

20# CO2 and Halogen fire extinguishers Located at MCC buildings where electrical
fires are most likely to occur.

2½# Fire Extinguishers Located at main office in key locations and
in company pickups.

AFFF foam vessel Located in the Old Process Building area of
AFFF 55-gal drums the Lisbon Gas Plant. It can be distributed

to different areas of the plant where oil
spills may occur.

AFFF foam - 5-gallon cans Located in Lisbon Gas Plant warehouse.
Used to inject foam at any location.

Automatic deluge system Located in the Lisbon Gas Plant
Fire Hose Stations Located at key locations in the plant area.
Monitor Stations Located at key locations in the plant area.
Foam Station Located in the Old Process Building area of

the Lisbon Gas Plant.
Volume of Fire water available - 20,000 Two 10,000 barrel tanks located on hill east
Barrels of Lisbon Gas Plant.
Discharge Pressure of Fire water - 150 - Pressure is provided by one electric pump
175# and one diesel driven pump when

electricity is not available.

TESTING OF ABOVE EQUIPMENT

- Automatic Sprinkler system - Tested annually and documented.
- 30# Dry Chemical fire extinguishers - tag checked monthly and tested

annually/documentationmonthly.
- 350 # Dry Chemical fire extinguishers - Tag checked monthly/tested annually/

documentation monthly
- 2 1/2 # Dry Chemical fire extinguishers - Tag checked monthly/tested

annually/documentationmonthly
- CO2 & Halogen fire extinguishers - Tag checked monthly/tested

annually/documentationmonthly
- Fire water pumps electric/diesel - Tested weekly/documented
- Volumetric flow rate of fire water - Tested annually
- Monitors and Fire Hose stations - Tested Semi-annually
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4.60 DECONTAMINATION EQUIPMENT

Disposable Tyvex suits, SCBA gear, disposable gloves, kiddy pools, pump sprayers,
decontamination detergents, neutralizers, rinse water, duct tape, eye protection, brushes, rubber
boots and marking tape is available. This equipment is located in the Lisbon Gas Plant
Emergency Response Trailer and warehouse.

All equipment used dealing with communication, fire protection, spill control and
decontamination is tested, maintained and documented on a regular basis to assure proper
operation.

4.70 INTERNAL EMERGENCY RESPONSE

The following emergency response teams/personnel are available at the Lisbon Gas Plant:

- Lisbon Gas Plant Fire Brigade - Certified Trained
- Lisbon Gas Plant HAZMAT Team - Certified Trained
- Confined Space Rescue Team - Certified Trained
- Emergency Medical Technicians - Certified Trained
- All Employees trained in first aid/CPR - Certified Trained

Please refer to the Emergency Contact List in Appendix C for contact information.

4.80 OUTSIDE EMERGENCY AID

External emergency response personnel and services include (but are not limited to) the
following:

- Ambulance Service is available from the towns of Moab and Monticello.
- Medical First Responders and Fire response is available from the town of Lasal.
- Air Life Medical transport is available from St. Mary's Hospital in Grand Junction,

Colorado.
- Law Enforcement is available from San Juan County Sheriff , Utah Highway Patrol,

and the Bureau of Land Management, which respond from Monticello, Utah.

H2S Awareness training is made available annually to all emergency responders.

Please refer to the Emergency Contact List in Appendix C for contact information.

4.90 EMERGENCY PROCEDURES AND NOTIFICATION

All actions taken and procedures used by facility personnel in response to a fire, explosion, or
release of hazardous waste are outlined in the Lisbon Gas Plant Emergency Preparedness Plan
and Procedure Manual located at the Lisbon Gas Plant Change room and Control room. Other
copies are held by key TBI personnel.

Released wastes and liquid are collected and contained using procedures found in the Lisbon Gas
Plant Emergency Preparedness Plan and Procedure manual, the Spill Prevention Control and
Countermeasure (SPCC) plan, and the Waste Management/Minimization guideline manual. If
characterization of a waste is not known, testing is performed to determine the waste
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classification. All wastes are handled according to their type. If it is a hydrocarbon waste mixed
with soil and contains contaminant concentration levels above the appropriate limits, it is
landfarmed on TBI property until it reaches contaminant concentration limits set by the Utah Oil,
Gas and Mining Division. If wastes are found that are classified as hazardous wastes, they are
disposed of at an appropriate hazardous waste disposal facility.

Notification to Federal, State and Local agencies to report releases of hazardous waste, spills or
incidents requiring reporting is accomplished through the Lisbon Gas Plant Spill Prevention
Control and Countermeasure plan (SPCC), which follows a formatted initial reporting sequence.
This initial report is usually submitted verbally over the phone to the appropriate agency and
followed up by a written report within 7 days of the incident.
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6.00 PROTECTION OF THE GENERAL PUBLIC

6.10 NOTIFICATION OF POTENTIAL DANGER

- Warning signs are prominently displayed at the injection well site and at all access points to the
Lisbon Gas Plant and the Spiller Canyon Facility.

- Written notification will be made to all mineral and grazing lease holders within the calculated
potential exposure areas.

- Response planning will be coordinated through the San Juan County Emergency Response
Coordinator located in Monticello, Utah.

6.20 EMERGENCY EVACUATION AND ISOLATION OF DANGER AREA

In the event toxic gases are released in such quantities as to be a possible hazard to the public the
following steps (in addition to the procedure outlined in Section 5.0) will be taken by the person
in charge:

- Choose a command post site in a safe area.

- Alert by telephone the Incident Commander or the Safety Manager and notify the person of the
situation and your choice of a command posts.

- Notify local Law Enforcement Officials of the need to restrict entry to the area and the location
of your command post. Request their assistance in restricting entry into the danger area by
placing roadblocks or barriers in safe areas.

Note-Alternate command posts and roadblocks may be required, the Incident Commander may
make changes in the locations listed above. Care should be taken to notify all responders of the
changes.

- Evacuate all active mines in the danger area. Mine owners have received prior notification that
conditions could arise that would require their cooperation in clearing the area.

- Notify all grazing lease holders of the danger and what sections need to be evacuated by
humans. (See Appendix D for lease holders names and what land Sections they hold grazing
rights on.)

- If evacuation cannot be accomplished in a timely manner and the H2S release is posing an
immediate threat to human life, the Incident Commander may chose to ignite the gas. Because of
the increased risks igniting the gas can pose for response personnel, only the Incident
Commander can give this order.
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APPENDIX C
EMERGENCY CONTACT LIST

Utah Division of Environmental Quality 800.458.0145
Utah Division of Water Quality 801.538.6146
EPA 24-Hour Spill Notification Number 303.293.1788
Department of Transportation National Response Center 800.424.8802
Utah Division of Oil, Gas, & Mining 801.538.5340
Utah Oil & Gas Conservation Commission 801.538.5277
*Utah State Highway Patrol 800.492.2400
*Utah State Highway Patrol-Hazardous Materials Division 435.336.4461
*Ambulance Service (Moab) 435.259.8115
*Ambulance Service (Monticello) 435.587.2237
Ambulance Service (Grand Junction Air Life) 800.332.4923
*Hospital (Allen Memorial-Moab) 435.259.7191
*Hospital (San Juan Hospital) 435.587.2116
*Grand County Sheriff (Moab) 435.259.8115
*San Juan County Sheriff (Monticello) 435.587.2237
*Moab Area Fire Department 435.259.555 l
*LaSal Area Fire Department 435.686.2388
*Monticello Area Fire Department (Contact through San Juan County Sheriff) 435.587.2237
*Blanding Area Fire Department 435.678.2313
U.S. Dept. of Interior, Bureau of Land Management 970.878.5555

Moab Field Office 435.259.6111
Tom Brown Corporate Office 303.260.5000
Tom Brown Lisbon Gas Plant Office 435.686.7600
Tom Brown Lisbon Gas Plant Control Room 435.686.7620
Tom Brown Lisbon Gas Plant Control Room (24 Hour Emergency Number) 435.686.2271
Doug Rosa, Lisbon Gas Plant Superintendent 435.686.7603
Rick Costanza, Field Supervisor 435.686.7612
Kenny Allred, Corporate Safety Manager 435.686.7604

*= these are non-emergency numbers. Emergency calls should dial
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APPENDIX D

LEASE HOLDER INFORMATION

MINE OPERATORS & NOTIFICATION ADDRESSES

Anderson, James, Estate,Box 9196,Salt Lake City,UT,84109
Atlas Corporation,Box 1207,Moab,UT,84532
Bailey,Rick,P.O. Box 1129,Monticello,UT,84535
Baker,W.V.,1766 W 4575 S,Roy,UT,89510
Baker,W.V.,Box 10628,Reno,NV,89510
Birch,Arthur,190 W. Canter,Huntington,UT,84501
Boyd,Maxine S.,1490 E. 500 South #28,Price,UT,84501
Brown,Nancy,8604 E. Devonshire,Scottsdale,AZ,85251

Butzow,George,Box 713,Huntington,UT,84528
Butzow,Tonia,Box 713,Huntington,UT,84528
Clemons,Paul B.,8604 E. Devonshire,Scottsdale,AZ,85251
Crowley,Delsie,1501 S. Mesa,Montrose,CO,81401
Dearth,A.E,672 Mivida Dr.,Moab,UT,84532
Dearth,A.F.,54 S. Flora Way,Golden, CO,80401
F804 Inc.,2800 S. University Blvd.,Denver,CO,80210
Francis,Clara,420 Topaz Circle,Moab,Ut,84532
Francis,Lyle G.,420 Topaz Circle,Moab,UT,84532
Francis,Lyle,420 Topaz Circle,Moab,UT,84532
Giles,Albert, % Bob Shumway,3080 Spanish Trail Dr.,Moab,UT,84532
Hart,C.J.,97417 1/4 Rd.,Fruita,CO,81521
Hart,C.J.,Box 1075,Vernal,UT,84078
Hart,C.J.,Box 2492,Durango,CO,81302
Hart,C.J.,Box 267,Durango,CO,81521
Hart,C.J.,Box 3037,Durango,CO,81302
Hart,C.J.,Box 713,Huntington,UT,84528
Heda Mining Company,Box C 8000,Cofeur D Alene,ID,83814

Homestead Mining CO/CA,155 Glendale #18,Sparks,NV,89431

Homestead Mining CO/CA,1726 Cole Boulevard,Golden,CO,80401
Homestead Mining CO/CA,650 California St. 9th Floor,San Francisco,CA,94108

Homestead Mining CO/CA,7625 W. 5th Ave.,Lakewood,CO,80226
Homestead Mining CO/CA,Box 10628,Reno,NV,89510
Homestead Mining CO/CA,Box
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Homestead Mining Co/CA,7625 West 5th Avenue,LakeWood,CO,80226
Hudson,H. Clay,Box 10628,Reno,NV,89510

Hudson,T.C.,Box 10628,Reno,NV,89510
Hudson,W.T.,155 Glendale #18,Sparks,NV,89431

Hudson,W.T.,7625 W. 5th Ave.,Lakewood,CO,80226
Kemper,R.B.,10720 McCume Ave.,Los Angeles,CA,90034
Kunkel,Burton F. % Bob Shumway,3080 Spanish Trail Dr.,Moab,UT,84532
Kunkel,Raymond E.,33 Holiday Haven,Moab,UT,84532
Kunkel,Raymond E.,8664 Monmouth Pl.,Denver,CO,80237
Lawther,Hazel A.,156 N. Fraser Dr. W.,Mesa,AZ,85203

McCormick,Patricia,Box 149,Aurora,MO,62505
Melich,Mitchell,900 Donner Way,Salt Lake City,UT,84108
Mundy,H.N.,Box 10628,Reno,NV,89510

Osanke,Mary Lou,Box 1230,Ely,NV,89301

Osanke,Mary Lou,Box 193,LaSal,UT,84530
Osanke,Steve,Box 1230,Ely,NV,89301
Osanke,Steve,Box 192,LaSal,UT,84530
Powell,Claudette,180 Braewick Rd.,Salt Lake City,UT,84103
Powell,Claudette,Box 713,Huntington,UT,84528
Powell,Cory,Box 713,Huntington,UT,84528
Powell,Phillip,Box 713,Huntington,UT,84528
Powell,Zachary,Box 713,Huntington,UT,84528
Redd,Paul,20923 T5 Road, Paradox,CO,81429
Richardson,Frank,Box 10628,Reno,NV,89510
Robinson,Dean (K.S. Summers),P.O. Box 67,Monticello,UT,84535
Rogers,Anna,Box 10628,Reno,NV,89510
Rogers,L.E.,Box 10628,Reno,NV,89510
Shumway,Bob, 3080 Spanish Trail Dr.,Moab,UT,84532
Standard Metals,P.O. Box 247,Silverton,CO,81433

Steen,Andrew K.,7621 El Monte Dr., Buena Park,CA,90621
Steen,Charles A.,7621 El Monte Dr.,Buena Park,CA,90621

Strode,Gary L.,62266 N. Star Dr.,Montrose,CO,81401
Umetco Minerals Corporation,Box 1029,Grand Junction,CO,81502
Uranium King Corporation,Box 1408,Coralles,NM,87045

Westmont Engineering Company % Bob Shumway,3080 Spanish Trail Dr.,
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GRAZING LEASE HOLDERS

SECTIONS 19, 24
Rick Bailey, (Spring Creek Ranch) Phone (435) 587-2313
P.O. Box 1129
Monticello, Utah 84535

SECTIONS 10, 11, 14, 15, 21, 22, 23, 26, 27
Dean Robinson (K. S. Sununers), Phone (435) 587-2333
P.O. Box 67
Monticello, Utah 84535

SECTIONS 2, 3, 4, 9, 10, 11, 12, 13, [33 (BI#1)]
Paul Redd, Phone (970) 859-7358
20923 T5 Road
Paradox, Colorado
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APPENDIX G

EMPLOYEE SIGNOFF SHEET

I have read the Tom Brown, Inc. Spiller Canyon Facility Emergency Response
Plan/Public Protection Plan and understand its contents. I understand my personal
responsibilities under this policy and will make use of this information to contribute to safety of
the public and for my own personal safety while an employee of Tom Brown, Inc.

Signed
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ADDITIONAL SUPPORTING INFORMATION FOR TECHNICAL REVIEW
WELLBORE OPERATIONS AND RESERVOIR CONSIDERATIONS

TOM BROWN, INC. LISBON UNIT B-624
PROPOSED SULFUR RE-INJECTION WELL

SECTION 24, T30S, R24E, SAN JUAN COUNTY, UTAH

Project Overview and Benefits

Tom Brown, Inc. (TBI), through Buys & Associates, Inc., has applied for a permit
modification with the State of Utah to allow for sulfur re-injection into the Lisbon Unit B-
624 SWD well. This addendum further supports the favorable nature of the project by
providing additional technical information at the State's request relative to wellbore
operations and reservoir considerations. Currently, TBI operates a sulfur plant within the
overall Lisbon Gas Plant, which generates over 20 long tons per day of solid sulfur, which is
then trucked across country to sulfur markets such as fertilizer plants. While the sulfur plant
has operated reliably and safely for several years, this mode of operation has several
drawbacks compared to the proposed re-injection alternative: safety and environmental risks
associated with loading and transporting molten sulfur, complexity of sulfur plant processes
with four reactors and multiple conversions, higher operating costs, and operational liabilities
such as sulfur pit fire and catalyst changes.

Successful permitting of the Lisbon Unit B-624 to sulfur re-injection will enable TBI to shut
down (and eventually sell) the existing sulfur plant, construct a simpler amine plant, and re-
inject the sulfur product using electric compression back into the formation from which it
was produced. The proposed sulfur re-injection project offers several advantages over
current operations:

• Allows for shut down and eventual sale of existing sulfur plant,
• Sulfur plant will be replaced by much simpler amine plant, which will reduce process

risk and improve safety,
• Operating costs will be reduced by an estimated $100M per month, which will extend

the economic limit of the Lisbon Plant, keeping many TBI workers employed longer,
• The loading and trucking of molten sulfur across country will be eliminated,
• Field production will increase due to improved run times, decreased fuel gas

requirements, and decreased flaring, and
• Air quality will improve with decreased emissions and flaring.

Injection Well Selection / Geology

The Lisbon Unit B-624 wellbore was chosen as the top sulfur re-injection candidate based on
several criteria that take into account safety, wellbore condition, and geologic position:
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• In terms of safety, the B-624 well is located approximately 2.5 miles from the Lisbon

Plant and is clear of any/all residential structures,
• The well location is isolated and contained within Spiller Canyon,
• There are no offsetting wellbores within a ½-mile radius of the B-624 well,
• There is no potable water formations at any depth proximal to the B-624 well,
• The B-624 was cemented via three stages, with cement circulated to surface during

the third stage,
• The Leadville is sub-normally pressured,
• The well has been an excellent water disposal well for 37 years with no indication of

breakthrough to updip producers located nearly a mile away, and
• The sulfur product will be injected into the same formation from which it was

produced, but in a down-dip and wet portion of the Leadville (Mississippian)
formation.

The Lisbon Unit B-624 was originally drilled to and tested in the down-structure, wet portion
of the Leadville; the well did not produce hydrocarbons and was subsequently converted to a
SWD well. The Lisbon Field structure is formed by three-way closure up against a large-
offset fault. The structure is roughly 5,000 acres and has almost 2,000 feet of closure. The
Leadville (which is a carbonate), is overlain by an excellent top seal, the Paradox Salt, which
is over 4,000 feet thick in the Lisbon Field area. This geologic setting is ideal for the sulfur
re-injection project.

Well History / Water Disposal Project

The Lisbon Unit B-624 was drilled and subsequently plugged and abandoned in 1960.
During 1965, the well was re-entered and recompleted as a water disposal well. Injection
began in November, 1965 and continues today. The B-624 has taken roughly 42 million
barrels of water over its 37-year disposal history.

The B-624 well contains 13-3/8", 48#, H-40 surface casing set at 1,000 feet and cemented
with 800 sx with cement circulated to surface. The 5-1/2", 15.5#, 17#, 20# N-80 LT&C
production casing was set at 9,232' and cemented in three stages with a total of 5,450 cubic
feet of cement with stage tools at depths of 8,896' and 3,696'. The third and final stage
circulated cement to surface. The well was completed with fl/2" tubing and a packer to
inject into six sets of Leadville perforations from 8,936' to 9,182'.

Area of Review / Cement Calculations

There are no other wells within a ½-mile radius of the Lisbon Unit B-624. Up-structure to
the northwest of the B-624 are the A-713A, B-613, and C-814 wellbores. The A-713A well
is actually planned as a future back-up sulfur re-injection to the B-624. The B-613 is a shut-
in producer, and the C-814 is plugged and abandoned. These "first-row" wells have been
addressed in the Reservoir Engineering section even though the average distance from the B-
624 is roughly one mile.



Therefore, the only well(s) requiring cement tops within the Area of Review is the Lisbon
Unit B-624 itself. The first stage was cemented off bottom (9,232' using float equipment)
with 150 ñ3 of 50-50 Pozmix, 2% gel, salt saturated with a calculated top of cement of
9,014'. The second stage was through a DV tool at 8,896' using 2,900 ft3 of 50-50 Pozmix,
8% gel, salt saturated with a calculated cement top of 4,676'. The third stage was cemented
through a DV tool at 3,696' with 2,400 ñ3 of 50-50 Pozmix w/ 8% gel and 2% CaCl2. The
calculated cement top is 204', but cement was circulated to surface. These calculations are
based on 5-1/2" casing cemented within a 9-5/8" hole with 30% excess.

The methodology used to calculate cement tops in the B-624 well is based on a volumetric
check from the A-713A, which had a cement bond log from 4/4/64 as well as a caliper log.
Stage 2 on the A-713A was cemented through a DV tool at 9,031'. Based on the caliper log
and the cement volume pumped, the top of cement calculated to be 5,954'. The actual top of
cement based on the CBL is 5,586'. The calculated top of cement is therefore within 6.6% of
the actual cement top, with the actual cement top being further uphole. Based on the caliper
log, the actual hole size averaged 30% excess over the volume based on bit size.

Cement Bond Log

Responding to the State of Utah's request for a workmanlike cement bond log, Tom Brown
Inc. ran Schlumberger's CBL on 8/29/02 (See Attachment 2). On 8/23/02, TBI received
verbal permission from the State to run the CBL from the permanent packer at 8,875' to
surface. Since the packer is only 61' above the top perforation and 68' below the top of the
Mississippian, logging from the packer up still gives a clear picture of the cement bond down
through the top of the Leadville. On 8/28/02, the tubing was stung out of the permanent
packer and tripped out of the hole. The next day, a retrievable plug was set over the
permanent packer at 8,865' and the wellbore was filled with water. Schlumberger's CBL
was then run from 8,860' to surface. Overall, the cement bond is excellent. The second
stage (through DV tool at 8,896') indicates excellent bond from the CBL first reading to the
upper DV tool at 3,696' for the most part, with good bond in the intervals 3,820' to 4,020'
and from 4,270' to 4,650'. The previously calculated top of cement for Stage 2 was 4,676'.
The upper DV tool at 3,696' is evident on the log. Excellent bond continues from this DV
tool, well into the surface casing, to an apparent top of cement of 420'. This agrees closely
with the calculated cement top of 204', although cement was circulated to surface.

Attachment 3 is an assessment of the Lisbon Unit B-624 bond log from Joe Poole, Senior
Engineer with Schlumberger.

Condition of Wellbore

As mentioned, tubing was pulled from the Lisbon B-624 to run the cement bond log on
8/29/02. The 3-1/2", 9.3#, J-55 tubing is internally plastic coated (IPC). The tubing string
was in good condition and was re-run in the well less two joints: one joint was crimped



while breaking a tight connection, and one joint had some external corrosion. The threads on
the tubing string are AB Modified threads, which are a square, triple-sealing thread.

The cement bond log was run with the wellbore full of water with 1,000 psi surface pressure
applied. The casing held this pressure without leakoff during the several hours required to
run the CBL. On 8/31/02, after re-running the tubing and stinging into the permanent packer,
the casing, tubing, and packer were all tested successfully to 1,000 psi.

Dr. Bruce D. Craig, P.E., of METCORR - Metallurgy and Corrosion Consulting and author
of the SPE Monograph Volume 15 "Sour-Gas Design Considerations", has reviewed the
current condition of the Lisbon Unit B-624 wellbore relative to utilizing the well for sulfur
re-injection and has attached his assessment (see Attachment 4). Dr. Craig's observations
and recommendations will be incorporated into the procedure for converting the well to
sulfur re-injection.

Injection Rates and Pressures / Pressure Falloff / Step Rate Test / Nodal Analysis

The Lisbon Unit B-624 SWD well currently disposes of the majority of the water produced
in the Lisbon Field (a replacement SWD well will be proposed once the B-624 well is
approved for sulfur re-injection). The B-624 well currently injects roughly 1,500 BWIPD at
a surface pressure of approximately 300 psi. Operationally, the pumps that inject into the B-
624 kick on as the level in the storage tank reaches a certain height. So the well actually
accepts water at a rate of 3,600-5,300 BWIPD at surface pressures between 300-900 psi
depending on if one or two pumps are running at the time. Actual disposal time averages 6-8
hours per day.

Once converted to sulfur re-injection, the B-624 is expected to inject 1,700 MCFD of acid
gas (a 50-50 combination of CO2 and H2S) at a surface injection pressure of 1,400 psi. The
liquid-equivalent of this injection rate is roughly 700 BPD. This acid gas injection rate is
only 13-19% of the current water disposal rate, depending on if one or two pumps are
runnmg.

Bottom-hole Injection Pressure
In an effort to determine surface injection pressures for the CO2/H2S product to be re-
injected, a down-hole injection pressure survey with gradients was conducted by Tefteller,
Inc. on 2/28/02 (see Attachment 5). Electronic pressure gauges were run into the well with
gradient stops every 2,000'. The gauges were then positioned at 9,000' while water injection
continued at r e·bettomamle-in ed

30 minutes. The BHIP was fairly constant at 3,958 psi, which translates to an average
fluid gradient of 0.460 psilft between the 8,000' and 9,000' pressure readings.

Pressure Falloff Test
A pressure fall-off test was also conducted on the Lisbon B-624. The survey was run by
Cobra Slickline Corp. on 5/24/02 (see Attachment 6). Tandem electronic gauges were run to
a depth of 8,975' with gradient stops every 1,000'. The bottom-hole injection pressure was



less than that recorded during the BHIP survey due to the well being on a vacuum at the time
of the falloff test, and there was a fluid level between 2,000' and 3,000'. Bottom-hole
injection pressures were recorded over a 3-hour period while the well was taking water at an
instantaneous rate of 2,928 BWIPD:

Bbls Wtr Wtr Rate, Tubing Meter
Time in 15 Min BWPH Press, psi Total, bbls
4:41 0 0 0 0
4:56 48 192 0 48
5:11 47 188 0 95
5:26 46 184 0 141
5:41 39 156 0 180
5:56 26 104 0 206
6:11 24 96 5 230
6:26 22 88 29 252
6:41 23 92 85 275
6:56 22 88 110 297
7:11 23 92 150 320
7:26 23 92 190 343
7:41 23 92 230 366

This data again supports the well's ability to take high rates of fluid at low surface injection
pressures. After the 3-hour injection period, the well was shut-in and the pressure fall-off
was recorded for nearly 90 hours. The final bottom-hole pressure was roughly 2,500 psi as
the down-hole gauges were pulled from the well. Pressure gradients were taken while
pulling the down-hole gauges out of the well; the fluid level in the tubing was at 3,250'.

Kumar Ramurthy, PhD, Technical Specialist with Halliburton, has analyzed the pressure
falloff test (see Attachment 7). Kumar observed both psuedo linear and psuedo radial flow
regimes during the falloff test. The falloff dagwasattalyzedmingJ;hæe different methods
o w4ime-fmretions: Sil116ñëf , Nolte, and Gu. In all three cases, the reservoir prëššttre
was extrapolated to 2,358 psi. The system kh varied between 13.6-14.8 md-ft, resulting in a
permeability of 0.3 md using 52 feet of net pay to injection. This permeability, which may
contain a skin component due to 37 years of disposal, was then used in the nodal analysis.

Step Rate Test
At the State's request, a Step Rate Test was also conducted on the B-624 on 9/9 02. Down-
hole pressure gauges were again run in the well by Cobra Slickline. Tandem electronic
memory gauges were positioned at 8,925'. Halliburton pumped the job and recorded surface
injection pressures. Injection rates began at 2.5 BPM and stepped up to 7 BPM in 0.5 BPM
increments. Halliburton's results of the Step Rate Test are shown in Attachment 8; the
analysis was done by Pat Kundert, Account Leader at Halliburton.

Halliburton plotted down-hole pressures versus surface injection rates. The estim
fracture initiation pressure is roughly 5,300 psi, occurring at approximately 5.3 BPM, which

es onds to 7,632 BWIPD. TBI proposed sulfur re-injection project would inject a fluicL '



e of roughly 700 BPD. The calculated frac gradient based on this step rate test is

Noda Analysis
Attachment 9 is a nodal analysis performed on the Lisbon B-624 under the conditions of acid
gas disposal down 3-1/2" IPC tubing into 0.3 md reservoir rock. The model accounts for
friction down the tubing, with no perforation friction (due to the number of perforations) and
skin factor set to zero. The analysis is also based on a reservoir pressure of 2,358 psig (from
the falloff) and account for the specific gravity of the injected fluid. Surface injection
pressure is related to the bottom-hole injection pressure, and a variety of permeability curves
are presented, ranging from the base case of 0.3 md up to 2 md. Based on a surface injection
pressure of 1,500 psig and permeability of 0.3 md, the wellbore and reservoir will
accommodate the 1,700 MCFD of acid gas to be injected. This nodal analysis is
conservative based on the permeability of 0.3 md, which may have a built-in skin element
due to 37 years of disposal. Once the project is approved and the recommended well work
completed, the injection capacity of the B-624 is expected to increase for the same injection
rate, surface injection pressure, and permeability.

Proposed Wellwork

Based on geologic setting, current condition of the wellbore, success of the water disposal
project, the recent cement bond log, the step rate test results, and the immediate need for a
sulfur re-injection well, the Lisbon Unit B-624 is the optimum choice for disposal well for
the proposed project. Therefore, the proposed well work as previously submitted basically
involves cleaning out fill, conducting pressure tests, and tubular assessments via cased hole
logs, if necessary. The following procedure has been modified slightly taking into account
recommendations from Dr. Bruce Craig's assessment that relate to packer fluid and replacing
the wellhead to meet MR0175, making the wellhead completely resistant to sulfide stress
cracking.

1. MIRU coiled tubing unit.
2. Clean out fill through 3-1/2" tubing from 9,000' to 9,200'.
3. RD CT unit.
4. MIRU workover rig.
5. Sting tubing out of permanent packer.
6. Circulate in nonconductive packer fluid such as diesel

containing corrosion inhibitor.
7. Sting back in to permanent packer.
8. Replace wellhead to meet NACE MR0175.
9. Pressure test backside to 1,000 psi for 30 minutes.
10. RU WL. Set profile plug at bottom of 3-1/2" tubin .

11. Pressure test tubing to 1,000 psi for 30 minutes
12. Pull tubing profile plug.
13. Run tubing inspection log.
14. Run subsurface check valve in tubing.



15. Put well on gas re-injection.

This procedure also honors suggestions by E. Wichert (Gascan Resources Ltd.) and T. Royan
(Tartan Engineering Corp. Ltd.) in their SPE Paper 35585, "Sulfur Disposal by Acid Gas
Injection", 1996. (See Attachment 13.) This proposed work would be carried out only after
receiving approval for the sulfur re-injection project.

Lisbon Reservoir Volumetrics

Ray Johnson, Tom Brown, Inc.:
To evaluate the extent of invasion of the injected fluid into the reservoir, and the potential for
breakthrough in offset wellbores, a 3D geologic model of the Leadville formation has been
constructed (see Attachment 10). A structure map on the top of the Leadville showing well
locations is included. The B-624 injection well is approximately 250 feet down dip from the
nearest non P&A'd, shut in wellbores (A-713A and B-613), and at least 300 feet down dip
from the nearest producers (B-912 and B-614). The B-624 is located below the original oil-
water contact. Approximately 42 million barrels of water have been disposed of at this
location.

For purposes of this evaluation, it was assumed that the injected 50/50 CO2 / H2S mixture
would move directly toward the nearest producers. This is represented by the triangular area
moving out from the B-624, toward the B-912 and B-614 on t oir /
pore volume within this area is 22.6 million barrels. et pay was determined by apply

cutoff of 55, and sonic porosity cutoffs greater than 6% and less than 20%. A
cross section~šEo tioË flieTþñÿ"Within the Leadvillebetween the B-
624 injection well and B-614 producer is also included.

Using the anticipated injection schedule, and converting the volume of injected fluid to
barrels at reservoir conditions results i 1.25 million barrels of fluid being injected into t
formatiõiiover the remammg hie of the field This represents less than li%~ãTthêTëšervoir

pore Vöttime wittun the assumed trialipiÏnvasionzone. The extent ol.the inv_asion
under this scenario is noted within the triangle on the structure map. It i¢ unlikely that the
ÏnjectedCO2 / H2S mixture wilTreaan äfiÿöffšëtWhores during the remaining economic
life of the Lisbon field.

Other Reservoir Considerations

According to Gary Strong, Geological Project Analyst for the Wyoming Oil and Gas
Conservation Commission, the State of Wyoming focuses on compatibility and confinement
when reviewing acid gas disposal projects, which are two of the strengths of the Lisbon
project. "Before approving any scheme, the (Alberta) Energy and Utilities Board (EUB)
reviews applications in order to satisfy several primary issues: maximizing conservation of
hydrocarbon resources, minimizing environmental impact, promoting public safety, and
ensuring that the equity interests of mineral owners are protected", according to H.L.



O O
Longworth et al, SPE Paper 35584, "Underground Disposal of Acid Gas in Alberta, Canada:
Regulatory Concerns and Case Histories", 1995. (See Attachment 14.) Also from
Longworth:

Effect of Acid Gas On Rock Matrix
"In carbonate reservoirs, CO2 in the acid gas may dissolve some of the carbonate rock matrix
and this could increase_p.ermeability. Acid gas core slow studies on carbonate e
seem to support this. These increases in permeability would likely result in on
pressures early on in the scheme (this is supported by lower than anticipated well head
pressures in many of the operating schemes). It remains to be seen if migration of fines or
carbonate mineral precipitation would reduce permeability over the longer term."

Physical Properties of Acid Gas
"Numerous studies have been done on natural gas mixes containing acid gas, and
individually on CO2 or H2S. Based on these studies, correlations have been developed that
are used in commercially available computer models to predict how pure binary systems of
CO2 and H2S should behave under certain conditions of temperature and pressure. No
laboratory data has yet been published that confirms the accuracy of these computer
simulated predictions over a wide range of conditions. Simulation data on density, solubility,
and phase behavior of acid gases has been submitted to the EUB with applications for acid
gas disposal schemes. Detailed analyses are beyond the scope of the paper, however, general
observations are discussed."

Solubility
"Acid gas is hgoluble in native brines found in disposal reservoirs. Water saturated
zones, therefore, make go d disposal zones for acid gas provided that the temperature and
pressure of the zone is su that the acid will fully dissolve."

Successful Acid Gas Injection Projects

"Acid gas injection has been fairly widely used in Alberta since 1985", according to
Westcoast Gas in their acid gas injection application for the Jedney Gas Processing Plant and
Pipeline Expansion in Alberta. A significant percentage of active acid gas injection projects
are in Alberta or Wyoming. Attachment 11 lists several of the active acid gas projects in
North America (from Paul M. Davis, Project Coordinator, Alberta Sulfur Research Ltd).
While the list is not entirely complete or up to date, it does give an appreciation of the
present day scope of this technology. Attachment 12 lists the 2001 Gas Disposal Wells in
Wyoming, according to the Wyoming Oil and Gas Conservation Commission website on
9/13/02. Wyoming has at least 22 gas disposal wells in roughly twelve fields and has more
recently approved additional projects for Exxon-Mobil (LaBarge Deep), Devon (Beaver
Creek), and IBEX Resources (Pretty Water Creek). A few projects in Wyoming were
approved in the mid-1980s, but the majority of the gas disposal projects have been approved
since 1994, indicating the trend in recent years for re-injecting acid gas.



Byron R. Gale, P.E.
Senior Production/Operations Engineer
Tom Brown, Inc.

Attachments: 1. Lisbon Field Map
2. Lisbon Unit B-624 Cement Bond Log (Schlumberger)
3. Joe Poole (Schlumberger) CBL Interpretation
4. Wellbore Condition Assessment, Dr. Bruce Craig, P.E.
5. Bottom-hole Injection Pressure Survey (Tefteller)
6. Pressure Falloff Test (Cobra Slickline)
7. Pressure Fall-off Test Interpretation (Halliburton)
8. Step Rate Test Results (Halliburton)
9. Nodal Analysis (Halliburton)
10. Reservoir Volumetrics
11. Alberta Acid Gas Injection Projects (P. Davis)
12. Wyoming Gas Disposal Wells (WOGCC)
13. SPE Paper 35585 by E. Wichert, et al
14. SPE Paper 35584 by H.L. Longworth, et al
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LISBON FIELD MAP
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CEMENT BOND LOG
SCHLUMBERGER

TOM BROWN, INC.
LISBON UNIT B-624 APPLICATION
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CEMENT BOND LOG INTERPRETATION
SCHLUMBERGER
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OilfieldServices

6S501eS40Fiddler'sGreenCircle Schliniberger
GreenwoodVillage,Colorado80111
Tel 303-486-3200

Mr. Byron Gale September 9, 2002
Tom Brown, Inc.
555 Seventeenth Street
Suite 1850
Denver, Colorado 80202-3918

Dear Mr. Gale:

Thank you for using our logging services to evaluate the cement quality and coverage on your
NW Lisbon B-624 well in San Juan County, Colorado. Below is my interpretation of the
Cement Bond Log.

INTERVAL COMMENTS
450' Cement Top

450'-520' Good bond, microannulus present
520'-720' Excellent bond, microannulus present
720'-980' Good bond, microannulus present

980'-1020' Excellent bond
1020'-1130' Good bond, microannulus present
1130'-1196' Excellent bond
1196'-1214' Good bond, microannulus present
1214'-1567' Excellent bond
1567'-1584' Good bond, microannulus present
1584'-1686' Excellent bond
1686'-1702' Good bond, microannulus present
1702'-1900' Excellent bond
1900'-1906' Good bond, microannulus present
1906'-1966' Excellent bond
1966'-1974' Good bond, microannulus present
1974'-2104 Excellent bond
2104'-2125' Good bond, microannulus present
2125'-2380' Excellent bond
2380'-2390' Good bond, microannulus present
2390'-3676' Excellent bond, some microannulus
3676'-3720' Good bond, microannulus present
3720'-3778' Excellent bond
3778'-3810' Good bond, microannulus present
3810'-3870' Channeling present
3870'-3880' Good bond, microannulus



Mr. Byron Gale
September 9, 2002
Page 2

INTERVAL COMMENTS
3880'-3918' Excellent bond
3918'-3934' Some channeling
3934'-3940' Excellent bond
3940'-3994' Channeling present
3994'-4008' Excellent bond
4008'-4020' Channeling present
4020'-4268' Excellent bond
4268'-4350' Good bond, microannulus present
4350'-4440' Channeling present
4440'-4476' Excellent to goodbond
4476'-4518' Channeling present
4518'-4554' Good bond, microannulus present
4554'-4636' Channeling present
4636'-4656' Good bond, microannulus present
4656'-4660' Excellent bond, microannulus present
4660'-4688' Good bond, microannulus present
4688'-4698' Excellent bond
4698'-4714' Good bond, microannulus present
4714'-4810' Excellent bond, some microannulus present
4810'-4850' Channeling present
4850'-4892' Good bond, microannulus present
4892'-4974' Excellent bond
4974'-5152' Good bond, microannulus present
5152'- 8840' Excellent bond, some microannulus

Thank you again for using our services, and if you have any questions regarding this
interpretation, please call me at 303-572-1301.

Sincerely,

Joe Poole
Senior Engineer

All interpretations are opinions based on inferences from electrical or other measurements and we cannot, and do not, guarantee
theaccuracy or correctness of any interpretations, and we shall not, except in the case of gross or willful negligence on our part,
be liable or responsible for any loss, costs, damages or expenses incurred or sustained by anyone resulting from any interpretation
made by any of our officers, agents, or employees. These interpretations are also subject to our General Terms and Conditions as
set out in our current Price
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WELLBORE CONDITION ASSESSMENT
DR. BRUCE CRAIG, P.E.
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METCORR*

Metallurgy and Corrosion Consulting

Aur

n

G27,e2002

Tom Brown, Inc
555 17* St., Suite 1850
Denver, CO 80202

Byron:

This letter provides my assessment, from a corrosion and metallurgy standpoint, of

the current and proposed well configuration for the Lisbon Unit B-624 well that is

planned for acid gas injection. At the present time the current well completion that was

carried out in the mid 1960s as a water injection well and the proposed well design for

acid gas injection are identical. The tubing string is approximately 8,828 ft of 3-1/2", 9.3

ppf, J-55 and the production casing is 9232 ft of 5-l/2",15.5 ppf, 17 ppf and 20 ppf, N-80

intermittently cemented to surfàce. The packer is a Baker model N permanent packer.

cker fluid for the proposed well is slated to be

There are two important issues that must be addressed in any wellbore that will be

receiving sour acid gas for injection. These two issues are the long term corrosion

behavior of the steel tubing, casing and packer components and their resistance to sulfide

stress cracking (SSC). The first concern is relatively simple if there is no free water in the

wellbore or that would precipitate out of the acid gas during injection. Under the

condition where no free water exists, no corrosion will occur. This is in fact the

experience of the industry, that steel equipment is often successfully used in acid gas

injection wells because no free water is present to cause corrosion. Since MetCorr has not

reviewed the plans for injection it must be assumed at this time that Tom Brown, Inc has

already performed the phase behavior studies and will not knowingly inject acid gas with

free water in it.

4600 S. ULSTER ST. SUITE 700 - DENVER, COLORADO 80237 - PHONE (303) 740-6750 - FAX (303)



The other issue is SSC of all of the metallic components in the wellbore that will

be, or may be, contacted by the acid gas. SSC, while also requiring the presence of free

water, is a catastrophic cracking event that can occur in a matter of minutes or hours and

is therefore, not a long term corrosion issue but a considerable safety problem because it

cannot be monitored or predicted. The only means to combat SSC is to use alloys that are

resistant to SSC. The leading industry standard for selection of alloys that are resistant to

SSC is NACE MR0175. According to MR0175, API 5CT Grade J-55 is suitable for

exposure to any concentration of H2Sat any temperature. Therefore, if the J-55 tubing

that is currently in the well is sound and in good condition, then it would be acceptable to
re-run in the well for acid gas injection. However, N-80 tubing is not acceptable for

exposure to H2Suntil the well temperature is 150°F and higher. This usually means near

the bottom of a well but since this is an injection well then the temperature profile under

injection conditions and for shut-in would have to be calculated to determine the safe

depth for N-80. Since the 5-1/2" N-80 is 1960s vintage it is probably even less resistant

to SSC that more modern N-80 grades (ie, it is probably much harder) used today. There

is a risk then that if there is a connection leak or packer leak during injection the casing

could be contacted b cicLgasantLSScrould occur. This problem could be

minimized using a nonconductive packer fluid such as diesel. his case even if sour

gas leaks into the annulus there is no water to create a corrosion cell and SSC will not

occur.

Without knowing the specific details of the packer components it is impossible to

determine the susceptibility of the packer to SSC. Suffice it to say that packers made back

in the 1960s before MR0175 was even a standard are usually susceptible to SSC.

One last consideration that needs to be addressed is the Christmas tree/wellhead.

These components should definitely meet MR0175 since the need to safely shut-in an

acid gas well requires that the tree be completely resistant to SSC in the event that as the

wellhead cools down if water precipitates SSC is a real possibility.

S ely,

Dr. Bruce Craig,
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FIL E
Company: TOM BROWN C.
Well: LISBON UNIT #B-624 County: SAN JUAN

Field: NW LISBON
State: UTAH

Engineer: NEIL TEFTELLER Date: 02/28/2002

Gauge Type: ELECTRONIC Well Type:

Gauge Range: 0-5000 Test Type: GRADIENT

Gauge Depth: 9000 ft Status: INJECTING 1200BWPD

Serial No.: 216 File Name: 51319A

Tubing: 3-1/2" TO 8875'
Tubing: TO
Casing: TO Oil Level

Perfs.: 8936'-9182'
H2O Level

Flowing BHP 3958 @ 9000 ft Flowing BHT 92 F @ 9000 ft

[ Tefteller Incorporated ]

# MD TVD PRESSURE PSI/ft

1 0 0 0.00

2 2000 2000 765.00 0,382

3 4000 4000 1675.00 0.455

4 6000 6000 2587.00 0.456

5 8000 8000 3498.00 0.456

6 9000 9000 3958,00 0.460

BAKER MODEL IN PACKER
SET DOWE @ 9008'
30 MINUTES @ 9000'
5953-5958
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PRESSURE FALLOFF TEST
COBRA SLICKLINE

TOM BROWN, INC.
LISBON UNIT B-624 APPLICATION

SULFUR RE-INJECTION



Lisbon Unit B-624 Pressure Fall-Off
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PRESSURE FALLOFF TEST INTERPRETATION
HALLIBURTON

TOM BROWN, INC.
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Tom Brown Inc.
555 17th Street - Suite 1850

Denver, CO 80202

Lisbon B-624
S24-T30S-R24E

San Juan Co, UT

Pressure Fall Off Test

Prepared for: Mr. Byron Gale

September 18, 2002

Halliburton Energy Services
410 17th Street, Suite 900

Denver, CO 80202
303-260-5027



HALLIE3URTC31\l

Discussion

Downhole pressure gauges (electronicmemory recorders) were run on slickline
by Cobra Slickline Corp. Gauges were run to a depth of 8875' feet in the well.

An injection / Fall Off test was conducted by pumping 366 bbis of water down the
tubingand then shutting in the well for approximately 3 days.

• The pressure fall off data was analyzed. It appears that both psuedo linear and
psuedo radial flow regimes were observed during the fall off test.

(psi) Fa(t,tc) (psi) [FL(t,tc)]2 (psi) 1/DT
2358 0 2358 0 2358 0
3710 0.173 3818 0.172 2951 0.0000128

mg = 7815.029 mRF = 8488.372 mRF = 46328125
Pa = 2358 PR = 2358 Pa = 2358

kh/µ = 22.50306 md-ft/cp kh/µ = 20.71799 md-ft/cp kh/µ = 21.09487478 md-ft/cp
muf = 0.658636 cp muf = 0.658636 cp muf = 0.658636244 cp

kh = 14.82133 md-ft kh = 13.64562 md-ft kh = 13.8938491 md-ft
k = 0.285026 mD k = 0.262416 mD k = 0.267189406 mD

Simon etal.'s Radial Flow Plot Results Nolte's Radial Flow Plot Results Gu's Radial Flow Plot
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Tom Brown Inc, Lisbon B-624
Pressure Fall Off Test

After-Closure Pseudolinear Flow Analysis
6,000

e
y = 1,857x + 2,360

4,000

g 2,000

0
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Linear Flow Time Function

HalllburtonEnergy Services
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Tom Brown Inc., Lisbon B-624
Pressure Fall Off Test, May 24, 2002

After-Closure Log-Log Diagnostic Analysis Plot
10,000

.

Half Slope Linear Flow

1,000

Radial Flow

0.

100
0.01 0.1 1

Squared Linear Flow Time Function

HalliburtonEnergy Services
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Tom Brown Inc. Lisbon B-624
Pressure Fall Off Test, May 24, 2002

After-Closure Pseudoradial Flow Analysis-Simon et al
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Tom Brown Inc. Lisbon B-624
Pressure Fall Off Test, May 24, 2002

After-Closure Pseudoradial Flow Analysis-Talley et al
4,500

4,000 _ y = 8,488x + 2,358

3,500

3,000
o

O
2,500

2,000
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Squared Linear Flow Time Function

HalliburtonEnergy Services
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Tom Brown Inc. Lisbon B-624
Pressure Fall Off Test, May 24, 2002

After-Closure Pseudoradial Flow Analysis-Gu et al
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STEP RATE TEST RESULTS
HALLIBURTON
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Tom Brown Inc.
555 17th Street - Suite 1850

Denver, CO 80202

Lisbon B-624
S24-T30S-R24E

San Juan Co, UT

Step Rate Injection Test

Prepared for: Mr. Byron Gale

September 9, 2002

Submitted by:
Pat Kundert

Halliburton Energy Services
410 17th Street, Suite 900

Denver, CO 80202
303-260-5027



HALLIBURTOI\I

WeH Data

Casing 5 1/2"

Tubing 3 1/2"

Tubing Depth 8875'

Formation Mississippian

Perforations 8936-8968'
9004-9023'
9028-9043'
9094-9109'
9115-9121'
9170-9182'

Injected Fluid



HALLIBUFITON

Discussion

Downhole pressure gauges (electronic memory recorders) were run on slickline
by Cobra SlicklineCorp. Tandem gauges were run to a depth of 8925 feet in the well.

Halliburton pump truck was rigged up to the tubing. Injection with water was established
at a rate of 2.5 bpm. The injection rate was increased in increments of ± 0.5 bpm up to
a maximum rate of 7 bpm. Surface injection rate and tubing pressure were recorded

during the injection test.

A chart was constructed (post job) of the surface injection rate and pressure with the
downhole pressure from the EMR also included. The shut down of pumping was used
as a time marker to align the downhole pressure with the surface pressure.

A fracture initiation chart was constructed by plottingdownhole pressure versus surface
injection rate. The downhole pressure was selected near the end of each injection stage
prior to the change to the next higher injection rate. Based on this chart, a fracture

initiation pressure of ±5300 psi was observed during the step rate



HALLIBURTCIN Tom Brown Lisbon B-624
Step Rate Test 9/9/02

Perfs 8936-9182

8.00

2500
7.00

2000 6.00

5.00
-- Tubing Press (psi)

1500
-- Flow Meter Rate (bpm)

4.00 -

1000 - 3.00

2.00 t

500
1.00

ocomwoocycovo coconoccNovocococovo cmemmo,-9-CMCMC 4 LOO9-9-(N(NCOW#LOLOO9-9-CM

LO LO O O 9- 9- (N (9 C LO LO O O P 9- (9 (N C C LO O

1 • 1- 1- 1- 1- 1- T- 1- 1- 1- 1- ¶- ¶- 1- 1- 1- 1- 9- 9- 9- 9- ¶- ¶- ¶- ¶- ¶-



HALLIBURTON Tom Brown Lisbon B-624
Sept 9 Step Rate Test

Perfs 8936-0182
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HALLIBURTON .Tom Brown Lisbon B-624
Sept 9 Step Rate Test

Perfs 8936-9182
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NODAL ANALYSIS
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Nodal Analysis
Lisbon Unit B-624
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ACID DISPOSAL SCHEMES SURVEY : JAN Y, 2002

AC W:(& s/d) PROJECTS(exclusiveoiscurassocJresidregascydingschemes)

I i i i
FIELD/PLANT OPERATOR START-UP ACIDGAS ACID GAS SULFUR CO2 WHP [approx.] INJECTION ZONE

(approx.) COMFOSITION (mole%) RATE(1) RATE(1) RATE | POOL LITHOLOGY
H RS CO2 (10"m /d) (metrict/d) (t/d) (MPa)

INTODEPLETED HYDROCARBON RESEAVOIR Lic. Oper. (balance) uc. oper. oc. oper. uc. op•r
1 Acheson Chevron Jun.89 15 10 90 6 6 1.2 0.8 10 6 3.8 airmorerio.na= sandstone
2 Dunvegan Anderson Nov.96 41 32 53+C1,C2 5 2.80 2.8 1.2 2.8 7.1 5.8 Wnaw/Debatt Sandstone

3 Gordondale ANG Feb.96 [Second njector (below) replacenthis well which had permii rescinded] Halfway K carbonate
3a Gordondale ANG - Jun.98 65 65 35 60 8.5 53 7 5.5 8 4.0 Belloy

4 Paddle River Keyspan Apr.96 10 6 94 40 15 2.7 1.2 26 7.5 3.7 Nordegg sandstone
s Puskwaskua Anderson Nov.96 63 46 51 12 3.6 10 2.2 3.4 11 8.4 Leduc carbonate
e Zama Phillips Apr.95 38 20 80 160 50 82 14 74 12 Keg River X2 carbonate
7 Jedney I (B.C-) PC/WCGS Dec. 96 51 -47(+C9+) 95 66 83 BaldonellA
8 Jedneyll (B.C.) PC/WCGS Jul.97 44 -44(+C,+) 40 24 33 Baldonell A

sa Bubbles (B.C.) WCGS Apptv'd:Jun97 (An âdnitiOnal i ljector for, edney expansion]
N a Normandville Anderson Jan.98 67 16 80(+C,+) 2.8 1.30 2.5 0.3 1.9 9 D1-E

10 Zama (Plant 2) NGC - Feb.98 30 20 75(+Ci+) 210 85 12 Keg RiverZ3Z
11 Zama (Plant 3) NGC 1999 65 20 210 + 160 85 43 223 9 Slave Point K

A 12 BellshillLake PC - May98 (v. small volumes) Blairmore
INTO WATERSATURATED ZONE

is Clear HillS(SoundaryLake) ANG Jun.95 70 30 21 < 14 7.4 19 10 5 Belloy sandstone
D s/d Consort PCP Dec.95 0.4 8.4 7.6 Leduc carbonate

14 Mulligen (Fourth Creek) Duke May-96 25 75 21 7.1 29 14.2 6 Belloy sandstone
15 Galahad Renaissance Feb.94 20 80 30 8.1 45 9 Leduc carbonate

A 16 Pembina Chevron Nov.94 76 30 30 31 17 12 7.4 Wabamum carbonate
17 Pf0vost (Cadogan) NGC Sept.94 30 91 24 10 41 10 Keg River carbonate
la Watelet ATCO Midstr Jan.97 11 10 70(+C,+) 15 13 2.2 1.8 17 10 Cooking Lake carbonate
is Wayne-Rosedale PCP Dec.95 20 20 80 28 15 7.6 4.1 22 10 5.8 Leduc carbonate
2o Beatty Lake Paramount Spring97 25 75 75 25 105 9.5 Keg River
21 Mitsue (Slave t..ake) Chevron Spring97 2 5.5 0.1 10 3.75 Wabamum

22 Caribou (B.C.) NGC Apr.97 . -50 -50 -69 28 -47 -19 26
23 Ring (B.C.) Canadian Hunter Apptv'd:Jan98 80 ~80 -20 -22.5 -24 8.4 Debolt
24 Redwater Redwater Disposal Feb.98 32 68 (v. small i olumes) D-3

25 Leduc-Woodbend Probe .98 56 43 58 44 46 9 EIIerslie

26 W. Stoddart (B.C.) TCM Dec.98 -85 85 15 -391 280 -450 323 78 Halfway(2 injectors)
27 Dizzy Gulf 1999 65 42 37 27 7 Keg River
28 Golden Spike Atco 1999 50 33.8 23 31 10 BHL
29 KBISey Thunder 1999 25 11 3.7 15 9.8 Wabamun

MIXED AT SURFACE WITH WATER
sid Hansman Lake (David) PCP Feb.95 30 70 7.5 Cummings I
sid Mirage Summit Dec.95 68 68 24 4.2 3.2 12.3 HalfwayB

so Provost (Thompson Lake PCP Mar.95 20 18 77 35 30 9.5 7.3 43 8 6 Leduc carbonate
NEW PROJECTS(2)

31 Pouce Coupe Duke 1999 70 42 9 Belloy
32 Pembina Northrock 2000 35 16 10.5 Wabamun
sa Marl0we Bearspaw 2000 64 26.3 7.6 Keg River
34 Pembina Chevron 2000 20 34 13 Wabamun
as Eaglesham(westculp?) Anderson 2000 80 18.3 12 NorthD 1-N

se Pembina Burlington 2000 55 28 10.5 Wabamun
Approximate Totals (Canada) * 820 1042

TEXAS
sid Ozona UPRC Sept.96 40 60

U 1 Garza(Cedar Hill Plant) Davis Jan. 92

2 Sandhills Dynegy 00 EIIenberger

a Dumas Plant GPM 00 27 71.5 12.7 4.24 Granite Wash

Note: 11 other wells inTexas referred to as *disposal intc produc ive formation" withinjectate permitted to contrin H ;S.

S WYOMING

1 Highland (prod.zone) K&N Energy Jan.86 85 Ng,Cs.2,CO2 9.9 11 1.8 3 Phosphoria Carbonate

2 Muskrat (depit' res.) Wold OII .91 82 18 2.0 2.2 0.7 2 1st Frontier sandstone
A e Big Sand Draw (depit'd res- Wold Oil Early .93 78 20 (+C,) 1.4 2 Alcova Ilmestone

4 Garland (w/H2O @surface)· Marathon Oil .94 40 60 8.5 4.6 9.5 Madison carbonate
s Salt Creek (non-pod.zone Amoco .95 10 90 2.8 0.4 4.7 Sundance
6 Beaver Creek (depit'd res. Amoco Mar.95 86 14 21 « Phosphoria carbonate
7 Brady (depit'd res.) UPRC Mar.98 15 85 311 63 492 12 Nugget (2 injectors)
a Manderson (depifd res.) KCs MountainRes Jan, 98 95 5 20 26 1.9 7 Curtis & CM carbonate
e Golden Eagle Kcs Mountain Res 1998 Phosphoria
10 Grass Creek Marathon Oil 1998 Embar

* Into producingzone but below oil/watercontact

OTHER USA *

1 Eddy Co., New Mexico Marathon 1997 50 50
2 Traverse City, Michigan Shell Northeast 1997 40 60
3 Oklahoma Marathon 1998 25 5
4 GraSslands, N. Dakota Bear Paw 2002 60-70 30-40 -50-75 40 8 sandstone

(1) Evay eff it has been made to ensure that the information in the above tablewas accurate t the time it inidaily bec>me available. In many instances owners tip and o terating -endidon have changed withUme.
Therefore, all information,includingacid gas rates and/or S8 rates (whir h may be calculated imm one or the other based on informationsupplied b ? regulat ty autho ides or operating companies)
and start-up dates, should be considered as approximations only.

(2 )Typeof target formation not reported
(3) Approximate totals derived from sum of available operating data and where none is available, the design or permitted amounts, Contribution from 'new projects" not included.
(4) Information not confirmed oth operator. Acid gas mixed at surface with
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2001 GAS DISPOSAL WELLS

INJECTED APPROVAL
FIELD COUNTY WELL NAME LOCATION FORMATION DATE OPERATOR

BEAVER CREEK FREMONT # 60 SWNE 14-T33N-R96W PHOSPHORIA 1994-PR DEVON SFS OPERATING INC.

BEAVER CREEK FREMONT # 100 NWSW 13-T33N-R96W PHOSPHORIA 1994 DEVON SFS OPERATING INC.

BEAVER CREEK FREMONT #135 NESW 14-T33N-R96W PHOSPHORIA 2002 DEVON SFS OPERATING INC.

BIG SAND DRAW FREMONT # 32 NWSE 10-T32N-R95W CHUGWATER 1992 WOLD OIL PROPERTIES INC.

BRADY SWEETWATER #5 NWNW 11-Tl6N-RlOlW ENTRADA-NUGGET 1997-TA RME PETROLEUM COMPANY

BRADY SWEETWATER #8 NWSE 2-Tl6N-101W ENTRADA-NUGGET 1997-TA RME PETROLEUM COMPANY

BURNT WAGON NATRONA #11-19 NENW 19-32N-84W 2ND FRONTIER 2000 CARL D. UNDERWOOD OIL & GAS

FRISBY SOUTH WASHAKIE # 14-Al TENNECO SESE 14-T47N-R92W PHOSPHORIA 1985 HILAND PARTNERS LLC

FRISBY SOUTH WASHAKIE # 14-2A TENNECO SESW 14-T47N-R92W PHOSPHORIA 1996-PA GRACE PETROLEUM CORP

FRISBY SOUTH WASHAKIE #23-1 BRENT FEDERAL NENE 23-T47N-R92W PHOSPHORIA 1997-SI HILAND PARTNERS LLC

FRISBY SOUTH -

WASHAKIE 2 LACOY FEDERAL NWSW 13-T47N-R92W PHOSPHORIA 1996-PA TENNECO OIL CO
RATTLESNAKE

GARLAND BIG HORN VARIOUSWELLS T56N-R97W MADISON 1994 MARATHON OIL COMPANY

GOLDEN EAGLE HOT SPRINGS #8 GOLDEN EAGLE NENW 12-T45N-R97W PHOSPHORIA 1998 KCS MOUNTAIN RESOURCES, INC.
TTNTTT

GRASS CREEK HOT SPRINGS 1 L. U. SHEEP SNW 20-T26N-R98W EMBAR-TENSLEEP 1998 MARATHON OIL COMPANY

HAMILTON DOME HOT SPRINGS 90 M PLACER NE SE 14-44N-98W MADISON 2000-PS MERIT ENERGY CORPORATI

HAMILTON DOME HOT SPRINGS U-76-13-P NW SW 13-44N-98W MADISON 2000 MERIT ENERGY CORPORATION

MANDERSON BIG HORN #43-19P NESW 19-T50N-R92W PHOSPHORIA 1996-SI KCS MOUNTAIN RESOURCES, INC.

CROW MOUNTAIN &
MANDERSON BIG HORN #32-19II SWNE 19-T50N-R92W 1997-TA KCS MOUNTAIN RESOURCES, INC.

CURTIS
TENSLEEP-CURTIS &

MANDERSON BIG HORN #32-19II SWNE 19-T50N-R92W 1997 KCS MOUNTAIN RESOURCES, INC.
CROW MOUNTAIN

MANDERSON BIG HORN #24-20P SESW 20-T50N-R92W PHOSPHORIA 1997-SI KCS MOUNTAIN RESOURCES, INC.



MUSKRAT FREMONT #A-U UNIT SW 34-T34N-R92W 1ST FRONTIER 1986-PA WOLD OIL PROPERTIES, INC. -

MUSKRAT FREMONT #3-1 FEDERAL SWNW 3-T33N-R92W 1ST FRONTIER 1992 WOLD OIL PROPERTIES, INC.

PRETTY WATER SWEETWATER 1 CAPITOL GOV'T NENW 11-T15N-R104W WEBER 2001 IBEX RESOURCES OPERATING INC
CREEK
SALT CREEK NATRONA #6WC2-SW2 NWSW 2-T39N-R79W SUNDANCE 1993 HOWELL PETROLEUM COMPANY

O

O
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Sulfur Disposal by Acid Gas injection

E. Wichert, Gascan Resources Ltd., and T. Royan, Tartan Engineering Corp. Ltd.
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This paper was inapared for presentadon af e Gas Technology Confamnce held in Calg.a. achieving a highsulfurrecovery.If the totalsulfur rate is small,
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onmenombyUm suutala. The mitadel. as pesented, does notnecessaitlyraiect any pommon An 8ÎltlOSÍÎVC 10 ICCOVCliRg SUÎfUr On a SmgÎÎScale is 10
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Thispaperdiscusses the technicalconsiderations for acid gas
compression and injectionintoanundergroundzone.

Abstract
When sournaturalgases are sweetenedwith a regenerative solvent, Properties of H2Sand CO,

theextractedacid gasesH2S and CO2have to be further handledto Uponremovalofthe acid gases H2Sand CO,fromthe sour gas, an

dispose of the sulfur in the H2S. The sulfur can be recovered by acid gas mixture is obtained at low pressure thatmay also contain
about I % to 3% hydrocarbongases, and which is saturated withvarious processes, which are generallyquite expensive. For

disposalof smallratesof sulfur in the form ofH,S, compression of water vapor. This is the mixtme that is compressed through4
ofco ressa diom t 100 kPra to around

acid gases upon compressionand cooling, and the problems that creating the potential for corrosionand hydrate formation. In
arisein thehandlingof highpressure acidgasmixturessaturated addition.at suchfmalcompressor dischargepressures,the acíd gas

becomes a liquid or a dense phase when cooled to ambientwith water. Methods of overcoming the problems are also
reviewed. Process and metallurgical choicesare discussedand temperatures.

Whileexperimentalresults of studies of thephysical propertiesopportunities for research to minimim costs in acid gas of acid gas mixtures without hydrocarboncomponents have notcompressionand injection are presented. been published in the technicalliterature, the properties of pure

Introduction CO, andH2Shavebeen examinedand reported. Additionally, the
properties of each of the acid gaseshave also been studied in the

Sour natural gascontains hydrogensulfide (H,S),whichhas to be 2.4
removedtomeet specificationsfor sales gas. Sournatural gas also

presence of water at elevated pressures and temperatures.
Theseresultscanbe used as a guideto indicatehowthemixedacid

contains carbon dioxide(CO2). The removal of H2S and CO2, eæmperba
w

comb
in n 1.

used for this purpose. Upon regeneration of the solvent, the acid
briefreviewofthepropertiesof the pure acid gases and theCO2-

gasesare liberated, and are usually sent to a modified Claus plant, water and H28-waterbinaries is thereforeappropriate.

where most of the H2S is converted to elemental sulfur. The acid
gas streamtothemodifiedClaus plant consists of H,S, CO,, water Vapor/Liquid Properties of Pum Compounds. In their pure

state, CO, and H2S exhibit the normal vapor/hquid behavior with
vapor and minor amounts of hydrocarbon gas. When the
concentrationof CO, isconsiderably greaterthanthe concentration pressure and temperature,as indicated in Figure 1. On the right
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side of each line, the compound is in the vapor phase, and at the hydrate formation, liquid phases af the compounds, and large
pressures and temperaturesto the leftof each line each respective variationsin the amount of absorbed water. Similar experimental
compamd eKists asa liquid.At thepressuæs andtemperatureson dataformixturesof acid gases and water are not availablein the
thelines,thepurecompoundsexistas liquidandvapor. Methano publishedliterature.
(CIOalsoexhibitsthisbehaviour,butatmuchlowertemperatures,
as shown inFigure1 also. Fromthis it can be seen that CO2and Acid Gas Mixtures
H,8canreedilybe liqueliedat elevatedpressuresandat relatively It is well knownin thenaturalgas industrythatraw sour natural
high temperatures, whereas CH,can be liquefied only at very low gas mixtures present increasedproblems as compared to sweet
temperatures.Mixturesof theacid gases are also readily liquefied natural gas in mainly twoareas: increasedpotential forcorrosion
at elevated pressures, but not mixtures containing substantial and increasedpropensity forthe formationof hydratesat elevated
amounts of CH4in theirmakeup. pressures. It is thereforeassumed that acidgaseswith little or no

The linesin Figure I terminateat the upper end at the critical hydrocarboncontentwill father exacerbate thesetwoproblems.
temperatureand pressure for each of the compounds. Above the In actual fact,thismay not be the case.
critical points,the compounds exist in a densephase.

Problem of Cormslon. Corrosionof lowalloy steelbysour gas
CO2-Waterand H,S-Water Mixtures. Whena mixtureof CO2 occurs mainlyin the presenceaf a liquid aqueous phase. The
orH,S andwater is subjectedto elevated pressures, another phase, corrosicamanifosts itselfas general metallosscorrosion or pitting
namelya solidhydralephase,is formedunder certain conditions of conesion. When thisoccurs, stamic hydrogenis generated, which
temperatureand at elevated pressures. The hydrate forming hastheability1o penetrate steel. This can leadto hydrogeninduced
conditions of pressure and temperatureare illustrated inFigure I crackin8,blistering or sulfide stress cracking, which can result in
as dashedlines for each of thesecompounds. At temperaturesto suddo failumsof theconfining pipesor vessels. By following the
theleftof thedashed lines, solid hydrates will exist if liquidwater NACE MR0175 standard in materialsselectionandadheringto
is prescat. Two-phasecombinationsof solid-liquid, liquid-liquid, recommended constructionpractices, such failurescan usually be
solid-vaporand liquid-vapor phases of water/hydrate-acid gas can avoided. When saur gas is dehydrated, corrosion by H,S or CO2is
exist at various temperatureand pressure ranges, as shown in effectivelycliminated. Similarly,thepotentialforcorrosion by acid
Figure 1. gas can alsobe controlled bydehydration.

As can be seen fromFigure1, hydratescan form at elevated
pressures and at fairly high temperatures with H28, and at Problem of Hydrates. The hydrateformingtemperatureat any
somewhat lower temperatureswith CO,. These pressures and pressure of a sour natural gas increaseswith increasingcontent of
temperatures are usually encountered in acid gas injection H,8.' The opposite is the case with CO2. For sour natural gases
processes. The hydratepressure-temperature line for CH4is not with lowconcentrationsofHgS,the concentration of CO, is usually
shown inFigure1,as it is close to thehydratelinefor CO,. much greater than the concentration of H28. Thus the acid gas

mixture,upon extractionfromthe sour gas, would be mainly CO,.
Water of Saturation for CO, and H,S. While Figure l shows Figure 3 shows the hydrate formingtemperaturefor acid gas
the vapour/liquid/hydrate ranges of pressureand temperaturefor mixtures containing various H,S concentrations, with thebalance
CO2and H,S, thenextfigureillustratesthe water of saturation of being 1 mol % methane and the rest CO2. As can be seen,the
the pure compounds. The first line in Figure 2 shows the water hydraletemperaturesatH,S contents below5% areno higherthan
content at saturation at 37.8 *C (100 *F) for H,S, and the other what would be thecasefor sweet naturalgas. Hydratesof course
four lines show the water content at saturation for CO, under will not occur if the gashasno liquid water phase. Figure3 was
various conditions. generated by HYSIMus s, with the Peng-Robinson equation-of-

As showninFigure2,theabilityof the pure compounds to hold state.
water inthevapor phaseisreducedas the pressure increasesat the
temperatureillustrated,up to about2.7 MPa for H2Sand up to Vapor/Ihluid PhaseBehaviour. Any gascan be liquefied if it is
about 6 MPs for CO,. V/limpressures are raised abovetilese sulficieritlycooled. Tilevapor/liquidrelationships for thepure acid
levels,tbeacidgasesenterintotheliquidor densephase,andtheir gases are shown in Figure 1. When the acid gases exist in
capacity to hold water in solutionincreasessubstantially. Both mixtures, a two-phaseregion is establishedbetweenthe lines
compoundshavea higherwaterabsorptioncapacity in theliquid showninFigure1. Suchtwo-phaseenvelopes are showninFigure
phase or densephase as compared with their vapor phases. A 4, generatedbyHYSW,for threemixtures containing difibrent
small amountof methanereduces thewater holdingability of CO2 concentrations of CH4,H2S and CO,. As can be seen, at lowCH,
at elevatedpressure, as shown onLine 5 in Figure2, for example, contentthetwo-phaseenvelopes havea very narrow temperature

Otherwatercontentdataat various temperaturesand pressures range, and also the mixtureswill exist in the liquidphaseif the
for CO2and H2Sare illustratedin Figures 20-4 to 20-7 of the temperatureis below20 °C at a pressure of 6000kPa or higher.
GPSAEngineeringDataBook,on page 20-5of the 1994edition. Thismeans thatacid gasmixturesat elevated pressuresare readily

Ascanbeseenfromtheabovediscussion,thebehaviourof CO, liquefiedby cooling to ambient temperatures. If the acid gas
and H2S in combinationwith water at high pressures and at mixture contains considerable amounts of lighthydrocarbongas,
temperatureswithin process operating conditions can result in then the two-phaseenvelope for the mixturebecomes wider in
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temperature,as illustrated in Figure 4 by the mixture which respectivegovemment regulatoryagenciesin the otherprovinces.
contains10% CH,and 45% cach of H28and CO2.Tocompletely
liquerysuch mixturesrequires somewhat lowertemperaturcs. If Acid Gas Compression and Dehydration
anacidgasmixhseisultimatelytobeliqucBedupancompression The acid gas is liberated from the sweetening solvent in the
and aerial cooling, then the sour gas treating plant must be regeneratortower,and this overhead vapor stream is thencooled.
designedandoperatedtominimize thehydrocarbongas content of Mostof the waterand solventis condensed inthe cooler, and the
the acid gas mixture. Thedesignshould includea rich solution tm>phasemixture flowsto the reflux drum,where thecondensed
flashtank,and thisvessel should be operated at a lowpressureso liquids are separated and returned to the regenerator column as
thatmost of thedissolvedhydrocarbongas can be liberated.The renux. Thevapor stream leavingthe reflux drum contains theacid
solvent should be operated at the upper range of solvent gases, H2Sand CO,, a small percentage of hydrocarbon gas and
concentration,andsolutioncirculationshould be such thatthe mole some water vapor. The pressure of this gaseous mixture is
loadings(molesof acid gas picked up in the contactor per mole of generally in the order of 80 to 100kPa (ga),and at a temperature
solventcirculated)are also at the upper range of the recommended between 20 °C in winter and up to 40 *C in summer. In Alberta,
loadings. thisisthe stream thatwould normallybe sent to a flarestack ifthe

sulfur rate is less that l t/d,er be sent to a sulfur recovery unit if the
Water Vapor Content. A high hydrocarbon content also sulfurrate is 1t/dor greater. If the acid gas contains more than say
adversely influences the water carrying capacity of the acid gas 60% CO,, which is usually the case with small amounts ofH,5 in
mixtures at highpressures. The equilibriumwater vapor content the sour natural gas, then a modifiedClaus plant maynot be the
of natural gas decreases with increasingpressure at constant bestchoiceforsmall scale sulfur recovery, and instead a redox unit
tempetalure. Similarly, in theirpurestate,bothH.S and CO, hold could be selectedto convertthe H2S to sulfbr. However, redox
less water in the vapor phase as the pressure is increased,as processes are expensive to install, dillicult to operate, and the
discussedaboveandillustratedinFigure2. However,in theliquid resulting sulfur product does not meet the sulfur sales
or densephases of H,8 and CO2,thewater of saturation increases specifications. In such situations, the best solution may be to
substantiallywith increasingpressure at a given temperature,due compress the acid gas stream for disposal into an underground
to the molecular attraction betweenthesepolarcompounds. formation. A well designedacid gas compression and injection

It is reasonabictoassume thatthe behaviour of mixtures of H28 facilitywill have great flexibilityin rate, and willbe independent
and CO, would be similar to theirbehaviourin the pure states. If of fluctuations in the HaScocentration.
this assumption is correct, then the acid gas mixtures without
hydocarboncontent will also show a minimumwater content at a Compressor Discharge Pmssure. The ultimate pressure to which
pressure of about 3000 to 5000 kPa, dependingon the relative the acidgas has to be compresseddependson thepressureof the
amounts of H2S and CO2in tliemixtures. Thusby separating tlie reservoir, the penneability of the zone, and the depth of thezone.
condensedwater in this pressurerange and at a temperaturea few Iftheacidgas mixture iscompressed to about 6000 kPa and cooled
degrees above thehydratetemperatureas shown in Figure3, no below20 °C, themixture will be in the liquidphase,provided the
free water should be present upon compressing the acid gasesto methane content is not greater than 1 % or 2 %. An acid gas
substantially higher pressures and cooling to ambient mixture in the liquidphase at such conditions will havea density
temperatures. At such elevated pressures,the acid gas mixture of about 70 % to 80 % of the density of water. Thus the injection
wouldbe in theliquidphase or the dense phase at normal injection pressure into the reservoir will be aided by thedensity of theacid
line temperatures. This meansthat theremaynot be any needto gas stream in the liquidstate. Many zones have a pressure near
dehydrate the acid gas mixture,as no liquidwater phase would thehydrostaticheadat water.Thus the wellhead injection pressure
form after the final stage of compressionand upon coolingto wouldgenerally onlybe in the order of 6000 to 9000 kPa, and
ambienttemperatures.Without liquidwater present,no hydrates would dependlargelyon the injectivityof the reservoiraswellas
would occur in the liquid phase of the acid gas mixture, and reservoir pressure and depth. Thepressure of 6000 to 9000 kPa
corrosion would be at a minimum. This aspect of acid gas can be achieved by a four-stagecompressor.
mixturesand water should be researched to develop the necessary Tabic 1 shows thetypicaloperating pressures for a four-stage
datafor optimizingthedesignand operating conditions for acid gas compressorat a compression ratioof 3 between stages, and Figute
compression and injectionsystems. S presentsthe variation in temperaturebetweenstages foran acid

gas mixture containing 1 % CHa,49 % CO, and 50 % H2S. The
Disposal Zone hydratetemperaturewith increasingpressure is shown with dashes.
Most porous zones in the western Canada sedimentarybasin Thetotalhorsepowerrequirement in the above example is about
containwater, and at depthsgreaterthan 1000 m, thewater is salt 7.94kW per 10'm'Id (300HP per MMsefld).
water,ofno value. It thereforeshould not be difficultto identifya
zone that would be suitable for acid gas disposal. The operating Cooler After Final Compresalon Stage. If the acid gas is to be
company wouldhave to own therightsto the 2one, so that itcould cooled after the final stage of compression so that it is converted
best judgewhetherinjectionof acid gas into the zone would be into a liquid or dense phase, the fmal cooler sectionhas to be
suitable. Acid gas injection intoanyzone is subject to the approval designed to remove the equivalent of the latent heat of
of the Energy and Utilities Board (EUB) in Alberta, and the condensation of the acid gas. In Figure 5, for example, theheat
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removed duringcooling after thefourthstage is about fourtimes Because of the low suction pressure in the 1ststage suction
thatremoved afterthethirdstage. scrubber, any liquidsmust be dumpedto an atmospheric tank,or

handledbyapump. Anyliquidscollectingin theremainingsuction
MetaHurgy. The compressor cylinders will compress gas that is setubbers are usuallydumped to a sour water treatingand disposal
at itswaterdewpointon thesuction side, and undersaturated in the system. Ideally,these liquids should be retumed to the amine
compressor cylinder and on the discharge side, due to the system,to save on make-up water. However, due to potential
temperaturerise as a result of compression. Thus carbon steel contaminationwith compressoroil, it is safest todiscardthe water
meeting NACE MR0175 standard requirementsfor sour gas thatcollectsinthesuctionscrubbers.
shouldbeinstalledas aminimum. The lineto the aerial cooler can Compressor units can be equipped with separate cylinder
be carbon steel meeting the NACE standard. In the interstage lubricationandflushingoil systems so that lubeoils and corrosion
coolers,waterwill condense, and could pose a corrosion problem. inhibitors can be injectedseparately.
Downstream of the coolers, the lines to the interstagescrubbers Carrosion allowance in piping generallyshould be 3 mm in
andthesembbers themselveswill be exposed to the carrosive acid carbon steelmaterials and 1.5 mmin stainless steel materials.
gas and condensed water mixture. Carbonsteel meetingNACE Compressor skids for Alberta applications can be completely
specificationsfor sour gas,coupledwithan appropriatecorrosion shop fabricated,usually on a 7.5 m wideby about 7 to l2 m long
inhibitionprogram,shouldbe all that is requiredto handlethese dimension. The skid can be partiallyfilledwith concrete,and
corrosivefluids.After thethirdstageof compression, the pressure comescompletewith overheadcrane,lubeoildraintanks,control
will be in the order of about3000to 4000 kPa. This is the fmal panel, cooler and building.
stage at which water will condense in the cooler. Uponboosting
thepressme substantially above6000kPa, theacid gas mixture can Acid Gas Dehydration. Whether or not acid gas dehydrationis
holdmore water in solution thanat thepreviousseparation stage. necessary is debatable. As mentioned above, under certain
Thusuponcoolingalter thefourthcompression stage, thereshould conditions of pressureand temperature,no water of condensation
theoretically be no water of condensation droppingout If this is shouldtheoreticallyoccur after the final stage of compression and
so, then there would be no need to dehydratethe gas, and the aerial cooling.
downstreamfacilitiescould be constructed out of carbon steel Ifdehydrationis installed,thenit should be partof theprocess
meetingNACEspecifications, which would save the gas industry at pressuresofminimum water content in the acid gasstream. At
a lotofmoney. This aspect of acid gas phase behaviourshould be atemperature af about 35 °C after cooling, the optimum pressure
experimentally investigated,as stated earlier. range is3000 to5000 kPa, depending on the acid gas composition.

Ifdehydrationischosentoensurethatnowaterofcondensation This is the pressure range in which acid gas mixtures should
drops out at the high pressures,thedehydrationshould takeplace exhibit a minimum equilibrium water content at the process
afterthesecondor thirdstage of compression. When dehydration operating temperaturerange.
occursafterthesecond stage,thepressureis relativelylow,butthe Thedehydrationequipmentwould be a normal glycol unit, with
acid gas mixturecontains morewater than afterthethirdstage of a minimumof six trays, using triethyleneglycol. In sales gas
compression and cooling. With dehydrationoccurring afterthe dehydration,thewatercontenthasto be reducedto about 65 mg/m'
thirdstage,theoperatingpressureofthedehydratorwould be about (4 lbsMM). Since theobjectivein acidgasdehydrationis simply
3 timesthepressureafter the secondstage of compression. This the avoidance of a liquidwaterphase,the amountofwaterleftin
wouldrequire less glycol circulation, smaller vessel diameter, but theacidgas canbe substantially higher than65 mg/m'. Basedon
the amount of acid gases absorbed per gallon of glycol circulated Figure 2, a safe water content would be about 500 to 700 mg/m'
would be higher. However,glycol circulation would need to be (0.5to 0.7 kg/10'm'). Thus thedehydrationfacilitiesfor acid gas
aboutone halfof the required circulation fordehydration after the could be operated more economically than for sales gas
second stage of compression, since there is less water to remove dehydration.
from the acid gas stream at the hi8herpressure. One of the problems with dehydration of gas in Beneraland

In general, the selected metallurgy would dependon whether withacid gasinparticularis thedisposalof thereboiler off-gases.
thegas isdehydratedor not. If stainless steel is selected, thenthe There is considerable environmental concem with venting these
stainless steel equipment includesthe suction scrubbers, pulsation cE-gasesintotheair. In acid gas dehydration,theseoff gases have
bottles, interconnecting piping and cooler tubes. tobe collected and incineratedor cooled and recompressed intothe

The metallurgy of valves and instrumentationsuch as block acid gas stream.
valves, dumpvalves, PSV's,gauge glasses,etc., should generally
matchthematerialof thevessel and piping. Acid Gas Injection Facilities

Compressor cylinder material can be carbon steel that meets The acid gas injection facilities beyond the fmal stage of
sour gas specifications. Compressor suction and discharge valves compression and cooling consist of an injectionline, wellsite
shouldbe stainless steel. Thepistonrod should be stainlesssteel, control facilitiesand the injection well.
and may be coated with a tungsten carbide overlay having a
maximumhardness of RC22. The Bisposa1Line. Selectionof thetypeof pipeline material for

Distance pieces can be single compartment with a vacuum theacidgas injection line between the plant and the injection well
pump,oratwopiececompartmentwithasweetgaspurgesystem. is generally related to whether or not the acid gas has been
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dehydrated. For dehydratedgas, sour service carbon steel simple. A meter should be installedto record the flow. This
materials can be used, such as CSA-Z662Grade 359 Cat. II sour would provideinformatientotheplantSCADA system conceming
service material. The addition of corrosion inhibitorshould be theinjectionpressure, temperature,rate and the fluiddensity. The
considered. wellheadwould be equippedwith a check valveas well as anESD

For non-dehydrated acid gas, the line can be of carbon steel valve.
with an internalepoxy coating, or a polyethylene liner. Another
pipelíne materialcan be 316L stainless steeL One of the key The Injection WeL When an acid gas disposal schemeby
considerationsis the lengthof the line. Stainlesssteel is more downholeinjectionis considered,one of the first questions that
expensive, and if the cost of the line exceeds the cost of a arises is whether there is a suitable injection well within a
dehydrationunit,thenit maybe moreeconomical to dehydratethe reasonabledistance,and the second questian is whether theEUB
acid gas stream. Theproposedpipeline should be fullyevaluated will permit injectionofthe acid gas intotheparticular zone thatthe
with the vendor of the materials to ensure compatibility with well iscompleled in. In gmeral,theBoardwill allow injectioninto
anticipatedprocess conditions ofpressure,temperatureand acid the zone from which production is being taken provided the
gas composition. operatar gives reasonableassurance that the injectedacid gaswill

Thelinediameterabould be sizedfor liquidphasefluidsif the not adversely affect ofsetting wells or hydrocarbonscovery. A
acid gas mixture contains no more than about 1 % to 3 ¾ well some distancefrom the plant may not be the best choice,
hydrocarbons.Thismeansthatthe injectionrateswould be quite however.Firstly,itusually is not a part of the productionscheme
lowintermsaf liquidquantities. Aninjectionrateof 28 10'm'ld to the plant because it missedthe producing hori2on,or it is so
(1 MMacfld) of gaseous CO, reduces to 44 littes per minute tightthatit is incapableof production. In such casesit may not be
(1/min) (11.8 US Bal/min)in the liquid phase. Thus the pressure a suitable candidate for acid gas injectioneither.
drop in a short, 50 mm diameterlinewould be quite small, at a The idealacid gasinjectionwell would be a welldrilled for this
liquidvelocity of about0.37 m/sec. purposewithin 200 m of the plantperimeter. The zone chosen for

Ifthedisposalwellis neartheplant site, a 50 mm disposalline acidgesinjection should be a zone that contains salt waW, which
out of 316LSS would cost about $40,000. means that the zone in the plant area has no commercial value.

Undernormal operating conditions,the linebetweentheplant Suchzones tendto havegoodthickness,a highpermeabilityand a
and the injection well wouldcontain the acid gas mixturein the good areal extent The Wabamun zone comesto mind,but there
liquidphase er thedense phase. Thetemperatureof the fluidin the are also other hori2ons with the desirablecharacteristics. The
line would be at groundtemperature,whichcould be as lowas 0 westernCanadasedimentarybasinis wellerrough explored thatit

C in the winter time. If this line had to be depressurized, shouldbepossibleforgeologiststoidentifytheappropriatehorizan
howem, very low temperatureswould result in the line. Sincethe in the plant area.
fluid would be blown down to atmospheric pressure, the Thedrillingandcompletioncostsarelargelydependentonthe
temperatureof thefluidin the line would decreaseto theboiling depthof the horizon. The completion would includea downhole
pointtemperatureof the acid gasmixture at atmospherio pressure. check valve,forsafely reasons incase of surface equipment failure.
This could be as low as - 50 °C, or lower if the line were Thecasing would be protected by a downholepackerand a non-
insulated.Lines that are not insulatedwould benefitfrom heat corrosive fluid,suchas dieselfuelcontaining corrosion inhibitor,
transferfromthesurroundingsoil. Thepipeline material has to be in the annulus between the casing and tubing, as is normally
designed for low temperatures, even though under normal required for water injectionor disposalwells.
conditions such low temperaturewould not be reached. A safe
blow-downdesignand procedure should be incorporatedin such Optimum Acid Cas Injection Scheme
a scheme. In lightof the above discussions,it is possibleto project what an

The extremelylowtemperaturescan be avoided by installinga optimum acid gas compression and injection scheme would
25 mm carbon steel line to thewellsitein the trenchwith the 50 include.
mm injection line. The design pressure of this sweet gas line
wouldbe 7 MPa, and under normalcircumstances, this linewould Injection Well. The injectionwell should be drilledspecifically
be left idleat a low pressure. The linewould be connected at the for thepurposeof acid gas injection.It should be locatednear the
wellsite totheinjectionline upstream of the wellhead. If it became plant, so thatthe injection line would be short, and thewell would
necessaryto depressurizethe injectionline,the acidgas would be be withinthe Emergency Planning Zoneof the plant. This would
flowedbackto the plant andintotheflare system througha standby minimizethecostof thepipeline. The selectedzone should be an
heatexchangerer arentallineheater. The liquidacidgasmixture aquifer of large extent,with goodpermeability.This means that
wouldbeheatedandvaporized prior to the pressure reduction into thegas would not be reproduced,as would potentially be thecase
theplant flaresystem. To preventthe acid gases fromvaporizing if the gas were injectedintoa hydrocarbonbearing zone,
in the injectionline, sweet gas fromthe plantwould be flowedto Thedepthof the well should be between1000and 1500m, so
the wellsite throughthe 25 mmline, from where the sweet gas thattheinjectionpressure didnothaveto be abovo8000kPa. This
would push the acidgas fluidsbackto the plant at full pressure. pressure level would ensure that the acid gas mixture is in the

liquidphase upon fmalcooling, which would aid with the injection
Wellaite Facilities. At the wellsite, the facilitieswould be very intothezone.
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Thewellcouldbe completedwith 114.3mmcasingstringand Conclusions
a60.3mm ODJ-55tubingstring,astheliquidinjectionratewould 1. The compression and injection of acid gas into an
in all likelihoodbe lessthan1001/min(27US gal/min),thereby undergroundreservoir is technicallyfeasibic.
savingandriRingand completion costs. A subsurface checkvälve 2. Research should be carried out to determinethe water of
should be installedin thetubing. saturationof acid gasmixtures containing1% to 3% methane,in

the pressure range of 3 MPa to 10 MPa, and at temperatures
The Injection Line. Sincethe well wouldbe locatednear the between0 *Cand 40 *C. Theresults would establishwhetherthe
plant, theinjeodenlinewouldbe relatively short. A 316L stainless acid gas would need to be dehydrated to avoid the formationof
steel line,50mmin diamm wouldlikelybe thebestchoice. This hydralesunder operating conditions of acidgas injectionsystems.
line would need to be externally coated forcorrosion protection, 3.Injectingacidges intoanunderground formationreleasesthe
but wouldnot need to be insulated. Undernormaloperating minimumofgreenhousegasesintotheatmosphere when compared
conditions, the acid gas liquidor dense stream would not cool with theoptionsfor small scale sulphur recovery.
sufEcientlyto havewater dropout to cause problems. If the line 4. Compression and injectionof acid gas intoan underground
were shut downfor some time,the contents of the linewouldcool zone provides great flexibility in operation with changing
down to groundtemperalmeatburialdepth, whichwouldgenerally throughputrate or fluctuatingacidgascamposition.
not be below 0 °C. Anywate thatmight dropoutundershut-down
conditions wouldbe minimal,wouldform a hydrate,and would References
immediatelybereabsorbeduponstartupof injection.A small,high 1. Canjar, L.N. and Manning,F.S.: ThœmodynamicPropernes and
pressure, sweet gas line should be includedfrom theplant to the ReducedCamlagentfor Gases Gulf PublishingCompany,Houston,
well, for reasons explained above. TX (1967) 126-133.

2. West,J.R.:"ThermodynamicPropertiesof HydrogenSulfide", Chem.

Water RemovaL From Figure 3 it is evident that free water 3. i , ."an

L o aMpoP2C
Compositionof Carbon

cannot be toleratedat theinjectionpresswa levelsof theacid gas Dioxide - Water Mixtures at Various Temps. and Press. to 700
Inixture, because couldfonn. Figure 2 indicatesthatthere Atmospheres",Joumalof AmericanChemicai society(Feb. 1941)475.
is a minimumwater of saturationcontent at certainpresswaand 4. Scileck,F.T.etal.: "PhaseBehaviourin theHydrogenSulfule- Water
temperatureconditions. By takingadvantage of this situation, it System", Ind. & Eng. Chem., Vol.44, No. 9 (Sep. 1952)2219.
may bepossiblelolowerthewater content sufficientlybycooling 5. Song, K. Y. and Kobayashi,R.: The Water Content of CO, - rich

theacid gasstream, so thatdehydration would not be required. A Fluids in Eµilibrium with LiµId Water or 1Iydrates,Research
mote ecenamicalmethod thandehydrationwould be to cool thegas ReportRR-80,GPA,Tulsa(1984).

stream to about 30 or 35 *C afterthe third stage of compression. 6. Song,K.Y.andKobayashi,R.:WaterContentValuesofa CO,-3.32

The cooling could be done with an aerial cooler to about 3 or 4 MolPercentMedsaneMizoew,ReacalchReportRR-120,GPA,Tulsa,

degees abovethehydratetemperatureindicatedinFigure 3 for the 7. C.andWichert,E.:"Chartgiveshydrateformationtemperature
particularacidgas composition. This would condense most of the ., o&GJ(Apr. 6,1987) 37.
water while the acid gas mixture is in the vapor phase. Upon 8. HYSB&naisaTrademarkofHyprotechLtd., Calgary,Alberts, Canada.
compressionandcoolingafterthefourthstageofcompression,the
acidgas stream would be in theliquidor dense phase. The water TABLE1 - TYPICAL INTERSTAGE PRESSURES
of saturationat the temperaturesin the shortlineto the injection FORA FOUR-STAGECOMPRESSOR
well would always be higherthanthe actual water content at the
final separationstage. It is assumed in this examplethat the StaaeNo. SuetionP..kPaa DischarycP..kPaa

hydrocarboncontentaf tbeacidgas mixtureis lessthanabout3 %. 1 150 455
Higher concentrations of hydrocarbonswill adversely afect this 2 385 1160
acid gas-water relationshiP 3 1090 3270

4 3200 9600
AcidGas Compression. An estimatehas to bemade of thefinal
pressure towhichthe acid gasstream has to becompressed. This
dependsmainlyon the formationpressure, which depends on the
well depthinundisturbedreservoirs. Otherfactorsinfluencingthe
injectionpressureare thepermeabilityof thezone,thethicknessof
the zone and the rate of injection. Assuming thatthe necessary
pressure is between6 MPaand 10MPa, a fourstage compressor
should be used.

Concemingthe metallurgy of the compressor,the suction
scrubbers, thesuction lines and the coolers, some itemsmay need
tobe stainlesssteel, but withresearchin theareaof watercontent,
some of the linescould probably be constructed with carbon steel
meeting NACE specifications for sour gas applications.
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Copyright1995.Societyof Paboleum Engineers. In* throughout the text of this paper can be used interchangeably).
This paper was prepared for presentation at the Gas Technology Conference held in Calgarv A significant portion of raw natural gas production in Alberta
Albelta, Canada 28 April - 1 May 1996

contains vmying per cent ages of acid gas components, specifically
twa lec ednior presenistian Pragaram llee foi n nwi og hydrogen sulphide (H,S) and carbon dioxide (CO2). In order for

presented,hue not been reviewed by the Society of Pebnisum Engineers and are subiectto this raw sour natural gas to meet pipeline and sales gas specifica-
conocilonbythe aulham(s).The material,as presented, does not necessatily renect anyposition
of the Society of Petroleum Engineers,naoHicers. or members Papets presented at SPE liORS, it must pass through gas processing and treatingfacilities
meetings are subjectin publication ransw by Ediintial Committees ofthe Society of Petroleum - -

Engineels. Permission to copy is resbicInd in an abstract of not more than 300 words Which separate out the acid gas components. Pnor to 1988, if
M may not be copied.We abstract should contain consipicuous aciutomledgement of Sulphur recovery technology could not economicallyremove theww.r..nd by whom the paper was pienented. Write Librarian. SPE, P.O Box 633836,
miensed.on,rx7sossaass, us.a., taxos.214.es2-esas sulphur fromthe acid gas, the alternative was to burn the acid gas

Abstract in flare stacks or incinerators. Each point source of flaring was
. permitted to emit up to 10 tonnes per day of sulphur. In order toOver the past couple ofyears oil and gas operators m Alberta have reduce thewaste and pollution resulting fromthis sour gas flaring,been facedwith an increasing challenge to reduce atmospheric theERCBissuedInformationalIntter (lL) 88-131, in August 1988,emissions. Oneof these emission sources comes fromoil and gas . .

which outhned a new set of sulphur recovery guidelines for sourpools thatcontainuneconomic quantities of hydrogen sulphide and gas plants in Alberta. These guidelines stated that new gas plantsearbondioxide (acid gas). Disposal of this acid gas to underground with a sulphur throughput of I or more tonnes per day would beformations is sometimes a cost effective ahemative to sulphur required to recover sulphur (and thus remove much of the H2S)recovery and it also can reduce the public concem resulting from from the gas stream. Under these new guidelines gas plants withsour gas production and flaring sulphurthroughputsbetween 1and 5 tonnes per day had to recoverIn Alberta, the Oil and Gas Conservation Act requires that 70 per cent of the sulphur, those between 5 and 10 tonnes per dayoperators apply for and obtain approval from the Albena Energy had to recover 90 per cent of the sulphur, and plants with greaterand Utilities Board (EUB) to dispose of the acid gas. Before than 10tonnesper day had to recover more than 96 per cent of the
approving any scheme, the EUB reviews the application in order sulphur. Even with sulphur recovery in place, these plants stillto satisfy several primary issues: maximizing conservation of generate significant volumes of tail gas (acid gas) that is thenhydrocarbon resources, minimizing environmental impact' bumed inincineratorsandemitted to the atmosphere in the formofpromoting pubhe safety, and ensuring that the equity interests of sulphur dioxide(SO,) and CO2.
mineral rights owners are protected. To adequately address these There are also a number of locations in Alberta that continue to
matters, the EUB requires that applicants submit information bum uneconomic volumes of sour gas (natural gas with H2S à h)regarding surface facilities, disposal well configurations, and and acid gas (primarily H2Sand CO,). The current EUB regula-
reservoir factors.This paper discussesthe information required and tions do not require sulphur recovery at gas plants with inlet gasdescribes the process that should be followedby operators who streams containing less than I tonne per day of sulphur. In suchwish toobtainEUB appmval for underground disposal of acid gas cases acid gas is removed from the raw sour gas stream and is LIn addition,thispaper discussesthe performance of some of the burned at gasplant flarestacks. Often additional fuel gas is neededacid gas disposal schemes currently operating inAlberta. to assistcombustion and this adds to the atmospheric emissions of

CO2.Furthermore, a number of sour oil well batteries throughout(nt
rs no : The Alberta Energyand UtilitiesBoard (EUB) is a provinceare not tiedinto gas gathering systems and as a result,

sour solution gas produced with the oil is flared from stacks atempowered by provincial legislation,to regulate thedevelopment these battery sites. Alberta productiondata for the last 5 years eofenergy resources in the Provinceof Alberta.TheEUBreplaced shows that sour and acid gas flaring at plants, wells, and oilitspodecessor the Alberta Energy ResourcesConservation Board batteries emitted a yearly average of 290 000 tonnes of SO, and(ERCB) in 1995Referencesmade to boththe ERCB and theEUB
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5 892 000 tonnes of CO, into the atmospheret The public has between them.
expressedconcems about theflaring, including: degradation of the Selecting a Disposal Site.The general lagtfon for a disposal
environment, human and animal health impacts, and waste well is often influenced by the proximity to sour oil and gas
associated with these emissions. The EUB strongly encourage oil production that is the source of the acid gas. In some cases a gas
and gas operators to reduce emissions whereverand whenever plant mayalready be built in the area and it may be difficult to find
possible and frequentlyrequiresthat action be takenin areas of a suitablewelllocationclose to the gas plant. On theother hand,if
relativelyhighresidential densityor where strong public concem a gas plant is still to be built,then more options existfor locating
is raised? the plant and disposal well close together so as to minimize the

Up until a few years ago, sulphur recovery and acid gas flaring pipeline lengthbetweenthem. Surface land use will usually dictate
were viewed as the two most economic ways of dealing with the the locationof the plant and to a lesser extent thelocationof the
sulphur in sour gas. Since then, a number of operators have disposal well. The location of the well should also be based on a
developedschemes for disposingofthe acid gas (and in some cases detailedassessment of the regional geology which should include:
uneconomic quantitiesof raw sour gas) through injection into deep • the location,depth, and extent of potential disposal zones so
subsurface reservoirs. In many cases this can be operationally, that the disposal well can be appropriately locatedand also
economically,and environmentally superior to a sulphur recovery to confirm thatthe disposalzone will be large enough to hold
plant? all of the injectedacid gas over the project life,

• thicknessand extentof caprock and any stratigraphic traps or
Acid Gas Applications at the EUB fractures in it that may affect the ability of the caprock to
Section 26 of the Alberta Oil and Gas Conservation Act*requires contain theacid gas,
that operatorsobtain EUB approval if theywant to inject the acid • the locationand extent of other bottomor lateral bounding
gas underground. Separate approvals are required for surface fornations is importanttodetermine ifother wells in the arca
facilities(gasprocessing plant, compressors, and surface equip- are likely to be impactedby the disposal scheme,
ment) and subsurface injection (injection well and disposal • natural fluidflowrates and flow direction along with calcula-
reservoir). In addition, section 7 of the Alberta Pipelines Act tionsshowing thepotentialmigration of the injected acid gas,
requires thatoperators applyfor approval to pipelinethe acid gas and
fromthe plant to the injection well. EUB staff inthe departments • foldingor faulting in the area and a commentary on how this
handlingtheseapplications interact closely with the applicant, and relates to seismic risk. Seismic risk can be described in two
with each other, to ensure timely and effective review prior to ways. How likely is it that seismic events could affect the
approval. The EUB review is done in order to deternine that integrity of the disposal scheme, and could the disposal
reasonable efforts are being made to maximize conservation of scheme increase seismic acitivity in the area? Alberta is
hydrocarbons,minimize environmental impact, ensure equity considered to be aseismic, which means that seismic risk is
interestsare protected, and promote public safety. Tbc EUB must very low.
balance these issuesand the needs of the applicant in order to best Selecdug a Disparal Zone.There are two basic typesof zones
serve the overall public interest.The followingsections of this that should be considered for acid gas disposal: establishedoil or ,

paper discuss a number of factors that should be addressed by gas pools, or water saturated 2nnes. A secondary consideration
operators submittmg acid gas disposal applications to theEUB. when selecting a disposal zone is to deternine if the acid gas will

be injectedby itselfor whether it will be mixed with disposal water
is Disposal the Best Alternative? If it has already been prior to injection.
detennined thatsulphur recovery is uneconomic, and that injection Producing or depleted oil or gas reservoirs are good candidates
of the acid gas is appropriate, then there are several injection for acidgas disposalbecause: they have a proven ability to contain
options toconsider.Acid gas is misciblewithoil and could be used hydrocarbons up to the original discovery pressures; wells,
in conjunction with a miscible flood scheme to enhance the pipelines, and surface facilities may already be in place; and the
recoveryof oil. Acid gas could alsoincreasethe recovery of oil or acid gas couldbe recoveredat a laterdate if it were economic to do
gas liquidsif it is injectedto maintain reservoir pressure or to so. If theacid gas is injectedinto a producing reservoir there could
sweep oil or wet gas toproducing wells. Another option is to store be seriouseffectsif the acid gas migrates to producing wells. Such
the acid gas inan undergroundreservoir until some laterdate when a disposalschemewould only make economic sense if the produc-
it may be economic to recover the sulphur or CO2.If none of the ing reselvoir was already sour and existing facilitieswere capable
above conservation-related altematives is feasible,then a final ofhandling highconcentrations of H2Sand CO2. Mæn -, &
option is to dispose of the acid gas by injecting it into a suitable, plants producing the acid gas are not close to the oil or gas
deep subsurface zone. reservoirs to be used for disposal. This usually requires long

pipelinesfromplantto disposalwell which are likelyto be a public
PreliminaryConsiderations.Beforesubmitting an application concem,
to the EUB,operators should consider where thebestlocationis Deep water saturatedzonesunderlie many oil and gas producing
for the disposal well, the surface facilities, and the pipeline areas of Alberta. Using these deep water zones for acid gas
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disposal has the advantage thatwells can be drilled right on the Grounhuter Antecdon and Weßbore Integrity. ERCB Guide
plant site, thus keeping the plant-to-well pipeline as short as G-51'designates different disposal well classifications depending
possible. These deep water zones are typically massive and the on the nature of the fluid to be disposed of Where acid gas is the
water has high concentrations of dissolved salts making it only fluid injected into a disposal well, that well is considered a
unsuitablefordomesticor industrialuse. There has been little or no Class III disposal well. If the acid gas is dissolved in produced
economic benefitor reason forexploiting thesewater zones in the waterprior to injection, then the produced water designation will
past, therefore,not much is knownabout their geology or their determine the classification of the well (either Class lb or II).
ability to contain the injectedacid gas. In order for the EUB to Completionand logging requirements are similar for both Class II
properly assess the merits of acid gas injectioninto any zone, and Class III wells and include the following:
includingestablished hydrocarbon reservoirs or deep water zones, • all potential hydrocarbon bearmg zones, in addition to the
applicationsshould includedetailed informationand discussion on injection or disposal zone must be hydraulicallyisolated by
the regional geological data, as well as: cement,

• stratification of the injection zone, homogeneity of the • potable water-bearing zones must be hydraulicallyisolated
stratification layers, and permeability of the strata, with the appropriate combination of surface, intennediate, or

• a completechemical analysis of fonnation water, including production casing cemented to surface from a minimum of
a measureof totaldissolved solids (an indicationof potabil- 25 metres below the lowest useablegroundwater zone."
ity)and native H2Sor CO2concentrations, • injection shall he through tubing and the tubing/casing

• baselinetemperatureandpressure in the disposal zone, annulus shallbe isolated fromthe injection fluid by means of
• analysis of caprock core, disposal formationcore, and a packer,

disposal zone native water samples, • the tubing/casing annulus shall be filled with a corrosion
• a complete and accurate drilling history of offsetting wells inhibitingfluidand prior to the start of disposal operations it

within several kilometres of the disposal well to identify any shall be pressure tested with packer in place to 7000
wells or zones that could be impacted by the injection fluid. kilopascals (wellhead) for 15 minutes'°•"
Thisshould includeproducing, shut-in, or abandoned wells • annual packer isolation tests shall be performed at a mini-
thatmay be contacted by the injectionfluid,and mum surface pressure of 1400 kilopascals for 15 minutes,

• a discussionof the affect of the disposal fluid on existing or • hydraulic isolation and cement integrity must be confirmed
potential resourceproductionfrom the proposed disposal by meansof a temperaturesurvey log and a cement integrity
zone. log,

Pkb6efamtrement. Prior to submitting an application for acid • casing integrity must be confirmed by a full lengthcasing
gas disposal, the applicant should make any offsetting mineral inspection log, and
rightsholders and any public in the area aware of the project. The • all geologic zones must be identified using logs or core, and
EUB expects the applicant to identify who may be directly their locationindicated on a well completion schematic. (see
impactedbythe disposal scheme andto establish effective two-way Figure 1)
lines of communication with them. The applicant should also The above points are a summary of the completion and logging
discusstheir developmentplans with the general public in the area. requirements for an acid gas disposal well. The reader should refer
ERCB IL 89-46 emphasizes this expected communication by to ERCB GuideG-51' formore specific details.It should be noted
stating that theapplicant that the EUB does not require that specific tubing or casing

"shouldpresent specific project detailsin language understand- material or metallurgy be used in acid gas disposal wells. The
able to the lay reader, and the operator should make a strong reader is refened to Canadian Standards Association (CSA)
effort to explain its application to all directly afected citizens standards identified in ERCB IL 91-86 for tubing material and
both throughcommunity meetings and one-on-one. Specifically, sizing. Continuouspressure monitoring of the annular fluid should
projectapplications should include an understandable executive provide adequate warning of any failure of tubing, casing, or
summary; and those sections of an application dealingwith the packer such that it can be promptly repaired beforeacid gas can
community, social costs and benefits, the environment, human cause environmental damage,
and animal health, and emergency preparedness, should be SafetyDerkes. The applicant should install safety devices both
describedin a formand languagethat is easily understood*. above ground and in the wellbore to ensure that failure of any

componentin the disposal system does not result inenvironmental
Environmental Concems. Withregard to acid gasdisposal the damage. If injection pressure should drop for any reason the
EUBisconcemedwith: wellbore integrityand disposalformation injectionwell should be automatically shut-in, to preventbackflow
suitability (to ensure initial and ongoing containment of the of acid gas. Similarily, injectionpumps should be automatically
disposalfluidinthe interestsof bothhydrocarbonconservation and shut-downif injection pressure rises toohighor dropstoo low.In
groundwaterprotection),operating parameters (to ensure wellbore a worst case scenario, such as a blowout of the injectionwell, the
and formationsintegrity),and optimizing use of the subsurface acid gas should be automatically ignited."•" The safety devices
disposalzone(considereda limitedresource). should be checked regularly and if any are not operating properly
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the disposal scheme should be shut-in until the problem has been In acid gas injection schemes, overpressuring would not likely
fixed. All of these safety devicesshould be connected to alaan occur in depletedgas or oil pools, but could occur in deep water
systems to alert operating personnelof problemsso thatremedial saturated zones where pressuresabove pool discoverypressures
action can be promptly carried out. must be used in order to inject the acid gas. Much of the concern

ReserswirCon&dament. Knowledge of the geological setting is in this case is mitigated by the fact that the water zones are so
neededin order to determine thebounding formationsaround the massive compared to the amount of injected gas, that pressures
target zone and whether thereis likely to be any breaches in the quickly dissipate before affecting the caprock. Where there is a
caprockkom faults or fracturesalong which the injected fluid chance that the proposed acid gas disposal scheme may
couldmigratetootherfannations,groundwaters,ortothesurface. overpressure the caprock, the application to the EUB should
Oil and gas pools have kepthydrocarbonstrappedformillions of includecaprock threshold displacement pressure test results or
years and haveproven theirability to contain injected gas. Bound- detailed calculations on pressure gradients around the injection
ing formations,safe pressure limits, and volume capacity of these well.
rescivoirs are usually well defmed. With deep water zones, Fracture Pressure. If fluids are injected at a high enough
however, there is usually only regional geological information on pressure the caprock may fracture and disposalfluidcould then
which todeterminetheirability tocontain theacid gas. Regardless escape from the disposal zone. Appendix 5 in ERCB G-Sl'
of the disposal zone to be used, applicants must submit data and (reproduced inthispaper as Table 1) sets out maximum allowable
calculationsthatdefine a safe maximum operating pressure for the wellhead injection pæssures to be used for injection or disposal
disposal scheme. The EUB currently recognizes two different wells. These injectionpressure limits are to be used in the absence
methods (discussed below) for calculating maximum operating of step-rate injectivity tests, mini frac test data or reliable offset
pressure for acidgas disposalschemes.Bothmethodsshould be fracturelinjectivity data for the proposed injection well. The
applied, with the lower of the two pressures accepted as the safe pressuresindicatedin Table 1sepresent 90 per cent of the average
maximumoperating pressure for the scheme. fonnationfracture pressure for Alberta, based on province-wide

Caprock Threshold Displacement Pressure. Gas is retained in statisticaldata. The pressuresare expressed at wellhead, but can be
a reservoir by a caprock saturated with water. If water did not fill converted to sandface pressure using a hydrostatic head gradient of
the pores in a caprock, gas would flow through the caprock at a 10.52 kilopascals per metre of well depth and neglecting friction
rate based on the permeability of the caprock to gas." The ability losses.Thecontsponding wellhead pressure for acid gas can then
af'a capsocktopreventflowof gas through it is expressed in terms be calculated using an average hydrostatic head gradient for acid
of its threshold displacement pressure. This threshold pressure is gas and again ignoring friction losses. The hydrostatic head
theminimumpressure difference,between the gas pressure at the gradient for acid gas is difficult to calculate because, at typical
lower face of the caprock and the water phase pressure immedi- temperaturesand possures foundin acid gas disposal schemes, the
atelyabove thegas-water interface,that is needed to pushthe water acid gas may change phase, from gas to liquid, in the wellbore.
outofthecaprockpote throats.The forceswhichact on thegas and (Acid gas densityand phase changes are discussed in moredetail
water in a caprock are gravity(or buoyancy), viscous friction, in a later section entitled "Physical PropertiesofAcid Gas").
pressure differential, and capillary forces."These capillary forces The approved operating pressure for the proposed acid gas
are thesame forceswhich cause liquid to rise up inside a capillary injection scheme will subsequently be based on the lower of
tubewhen it is put in a container of liquid. The capillary forcesare caprock threshold displacement pressure or fracture pressure.
affected by the radius of the capillary, the interfacial tension Volume Capacity. In additionto knowing the safe maximum
between wetting (water) and non-wetting (gas)phases, and the operating pressure for the disposal scheme, it is also necessary to
contact angleofeach phaseto the capillary wall. A report prepared determine whether the disposal zone is capable of taking all the
by Ibrahim,Tek, and Katz for the American Gas Association" acid gas volumes for the life of the project without harmful
contains a thoroughdiscussion of formulaand laboratorymeasure- pæssurebuildup.For oilor gasreservoirs, productionand pressure
ment related to caprock thresholddisplacementpressure for depletiondataprovide volumetrie information.For water zones;
marketable natural gas storage reservoirs. regional geology, well data, and injectivity testing is usually

Regardingacid gas studies, some limited laboratory work has adequate.
been done on determininginterfacialtensionand contact angles for EfectofAcid Gas On Rock Maoix. Target zones for acid gas
CO,, but at the time of writing thispaper the authors have not yet disposalare usually composed of either carbonatesor sandstones.
foundany publishedlaboratorydata on interfacialtensionfor HgS Operatorsshouldbe aware of the aŒectthat the acid gas may have
or pureacid gas systems. Interfacial tension betweenacid gas d on thereservoir rock in order to determine if the injection scheme
water in a caprock is likely to be much less than the interfa ial would be aŒected. CO, in the acid gas will dissolve some of the
tension betweenmethane gas and water. For that reason it s carbonate rock matrix and this will increasepermeability. In
probable that caprockthresholddisplacementpressures for aci sandstones CO2tendsto dissolvethe carbonatesurrounding the
gas willbeconsiderablylower thanformethane. Furtherlaboratory sand grainswhich results in an initial porosity increasein the near
testing would greatly enhance the understanding of interfacial wellbore region". Acid gas core flow studies on carbonate" and

tensionand thresholddisplacementpressure foracid gas situations. sandstone" support this. These increasesin permeability would
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likely result in lowerinjectionpressures early on in the scheme • a forecastof daily,yearly,and total acid gas disposal volumes
(thisissupported by lowerthananticipated well headpressuresin (and disposal water volumes where applicable),
many of theoperating schemes). It remainsto be seen if migration • thresholddisplacement pressure test results on caprock core
of fmesor carbonate mineral precipitationwould reduce perme- samples and laboratory reportson the affectof acid gas on
ability over the longer term. the rock matrix of thecaprock,

PhysicalIVoperdes ofAcid Gas. Numerous studies have been • for the disposal zone: permeability and porosity
done on natural gas mixes containing acid gas, and individually on measurments,interation of the acid gas with the rock matrix,
CO, or H2S. Based on these studies, correlations have been native fluid compositions, interactionof the acid gas with
developed that are used in commercially available computer native fluids, and
models to predict howpure binary systems of CO, and H2Sshould • physical properties of the acid gas over a representative
behave under certain conditions of temperatureand pressure.No range of pressures and temperatures,including: density,
laboratory datahas yet been published that confirms the accuracy phase behavior, fonnation volume factor, and solubility in
of these computer simulated predictionsover a wide range of reservoir water and disposal water.
conditions. Simulationdata on density, solubility, and phase Laboratorytestdata for the aboveis preferable, but where it can
behaviour of acid gases has been submitted to the EUB with be shown that simulation data has been accurately correlated to
applications for acid gas disposal schemes. Detailed analyses are previous test data, then simulation data or calculations may be
beyond thescope of this paper, however, general observations are acceptable. In addition to the data items listed above, the EUB
discussedin the next few sections. recommends * that operators follow CSA Standard Z341-93

PhaseBehaviorandDemily. Thephasebehavior of an acid gas "Storage of Hydrocarbons in Underground Fornations"2° when
binary mix generallyfollowsthatof the individualCO, and H2S applying,for an acid gas disposal approval.
components. Figure 2 shows the typical pressure vs temperature
curves for CO, and H2S. At the temperatures and pressures Promoting Public Safety,
indicatedby these cuives, each respective component exists as a EmergencyResponse Planning. Prior to the start up of an acid
liquid and vapour. At temperaturesand pressures to the left of its gas disposal scheme, operators should have in place a detailed
curve each component exists as a liquid, and to the right of its emergency response plan (ERP) that sets out a specific course of
respective curve each component exists as a vapour. When action that would be taken should any incident arise that may
possure and lemperature of theacidgasmix fallsbetween thetwo impactworkersor the public. The required levels of preparedness,
curves, as shownin Figure2, thegas could existas either a vapour planning, and response are specified in a number of EUB policy
or liquiddependingon the per cent of H2Sand CO2in the mix. documentsincludingInterimDirectivesID-OG 76-2 "Emergency
Operators need to be aware of this phase change as it can often Procedure Plans for Sour Gas Facilities"2', ID 91-2 "Corporate
occur in the wellbore at typical operating temperatures and Level Emergency Response Plans"", and Informational Letters
pressures. The phase of the fluid will dictate which density value IL87-8 "EmergencyResponse Plans for Sour Gas Facilitieswa, and
should beused when calculatingsandface pressures on injection or IL 90-17 "Emergency Procedure Plans for Sour Gas Facilities -

potential release of H2Sduring a well failure. BiennialMeeting"". Many of these requirements refer to methods
Solubility. Acid gas is highly soluble in native brines found in for establishing the emergency planning zone (EPZ) around sour

disposal reservoirs. Water saturated 2ones, therefore, make good gas facilities. The EPZ is the area of land which may be impacted
disposal zones for acid gas providedthat the temperatureand by a release of H2S and should encompass the plant, pipeline, and
pressure of the zone is such that the acid gas will fully dissolve. disposal well." The release rate used to determine the EPZ is
Even where the acid gas will initially dissolve into the formation definedin ERCBID 87-22'æ "titemaxùnumpotential H2S flow
water,it is reasonable to assumethatduringinjectiona saturation rate at groundlevel that can be expected against zero back pressure
gradient could build up aroundthe near wellbore region in the for the casing flow or open-hole flowconfiguration of a well". If
reservoir and a gas bubble could form. The presence of this gas flow rate testing is not practical fordeterming the release rate for
bubble should thenbe factored in to any calculations or determina- the acid gas injectionwell, then it can be calculated using reservoir
tion of operating constraints for the scheme. and wellbore parameters. The release rate is expressed in cubic

Where a large enough volume of disposalwater is available metres per second.
above ground,theacid gas can be dissolvedintoit and the solution Residents and others involved with public facilitiesmust be
can then be injectedsimilar to standard water disposal. Where identifiedwithin the acid gas disposalscheme's established EPZ.
water disposal systems are to be used with acid gas, extra care Communication with all parties must take place to promote
should be taken to ensure that the water disposal equipment is awareness of what the response procedures are in the event of an
suitable for sour service. incident. At the start-up of an acid gas disposal scheme, the

Data Requirements. In order for the EUB to ensure that potential public impact area is limited to the sour gasreleaserate
environmental and reservoir matters are being adequately fromthe pipeline. Over time,pæssure may build up in the injection
addressed,applicants are requested to submit the followingdata zone such that the sour gas release rate fromthe well maysurpass
as part of theirdisposalapplication: thatof thepipeline.Consequently, for the purposes of determining
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theEPZat thebeginnmgof theproject,operators must use pipeline Surface Rights Owners and Ocespons. Acid gas disposal
data. Later, as time and injection volumes affect the reservoir scheme applicants should also contact all land owners and
pressure, the EPZmight increasein size accordingly. TheEPZ, occupants who could be directly and adversely impactedby the
however,mustbe kept toa reasonable size so thattheoperator can disposalscheme. This would include: communities, farms,private
effectively deal with thosepublicswho may actually be affected land owners, occupants, trappers, and any other publics who may
andnot waste precious timeand energy where public safety would be impacted.
clearly not be at risk.

Sedacks. Another method of achieving a level of public safety Operating, Monitoring & Reporting. Operators of acid gas
from a sour gas facility is through the use of setbacks or buffer disposal schemes are required to monitor operations and file
zones. Theseare the minimum allowable distances separating a reports with the EUB on a regular basis. The monitoring and
sour gas facilityfrom any surface improvement occupied by the reporting requirements are set out in the approval issued by the
public (includingresidential dwellings, communitybuildings, EUB.
hospitals, campgrounds, etc.).na' The setback is based on "the The operator must ensure that all related EUB licenses and
maximum potentialH2S flow rate at ground level that can be approvalsareinplacebeforecommencingacidgasinjection. This
expected against zero back pressure for the tubing flow includes,butisnotlimitedto:facilityapprovals,pipelineapprov-
configuration for a well completed with a packer, or tubing and als, and an EUB approved emergency response plan.
annulus flow configuration for a well completed without a packer Whenthe injectionwell has been shut-in for any lengthof time,
ifthewelliscapableofflowmguptheannulus.""Asstatedearlier, water may be standing in the wellbore. For schemes that are
if flow testingcannotbe used todetermine maximum H2Srelease injecting acid gas only (ie. notmixed with water) the hydrostatic
rates,itcanbecalculatedusingreservoirandwellboreparameters. head of water standing in the wellbore must be considered in
Since setbacks define minimumdistances between sour gas calculating sandface pressures during start-up of injection opera-
facilities and the public, it is necessary to establish the largest tions. Initial injection should be done in step-rate increases to
probable setback required over the entire life of the project. This prevent any hydraulic fracturing and/or unnecessary fracture
setback would thenbe put in place at the beginning of theproject propagation.Full injectionratecan be applied once it is detennined
to eliminate thechance of futureencroachment. For example, if at that the wellbore is clear of water.
start-up thesetback basedon the sour gas classification levelof the Since acid gas disposalis intendedto eliminate the need for
pipeline is 150 metres and residences are later built 250 metres continuousflaring from specific plants or wells as identified in the
away, the belief would be that the setback is adequate. Later application,and althoughtheoperator may haveapproval for some
however,as reservoir pressures increase over time,a new setback flaring, the EUB expects that any flaring will be of short duration
calculation, based on the well, might establish that distance to be and only in emergencies or for operational flexibility.
500 melms. Theasidences that were constructed outside the intial Theoperator is required to monitor the injectionwell according
setback would now be well within the new setback. This problem to ERCB IL94-2". includingcontinuous monitoring of the armular
can be avoidedifappropriatesetbacks are deternined beforestart- fluidpressure and annual isolationtesting of the annular packer.
up of the scheme. On a monthly basis, the operator is required to monitor: wenhead

pressure, temperature and fluidanalysis at the injectionwell and
Equity Interests. The acid gas disposal scheme applicants must anyother specified offsetting wells, and volumes of injected fluid.
contact all stakeholders who could be directly and adversely The operator should immediately suspend injection operations if
impactedby the scheme and advisethemof the impacts the scheme any injectionequipment, monitoring equipment, or safety devices
could haveon them. The application should contain a list of those fail.
contacted and confirm thatmoneof themhave concerns or objec- The EUB requires acid gas disposal scheme operators to file a
tionsregarding the scheme. progress report, on a semi-annual basis, that should include: a

Mineral R(ghtrOnners. The disposal scheme applicant must summaryofworkovers on the disposal well, results and evaluation
contact all offset operators of wells completed in the proposed ofmanitoring done during thereporting period, and a discussion of
disposalpool. Since theoperation of theirwells may be influenced the overall scheme performance.
by the disposal operations, theymust be informed of the proposal
and be providedwith an opportimityto express theirconcerns prior Case Histories
to the approvalof the disposal application. Generally all mineral In 1989,ChevranCanada Limited started up the first true acid gas
rights owners (includingCrowninterests)within a 1.6 kilometre disposal scheme. Acidgas containing 15 per cent H,S and 85 per
radius fromthedisposal well should be contacted. In cases where cent CO2was injected intothe Acheson Blairmore T (sandstone)
the applicant believes the radius of influenceof the disposal Formation,a depletedoil pool . This disposalscheme experienced
scheme may extend beyond1.6 kilometers,it is incumbenton the elemental sulphur depositionwhich plugged the injectionwell
applicant toprovidenoticeandconfinnation of non-objection from perforations on two separate occasions. Treatments of dimethyl
mineralrightsownerswithin thisextended radius of influencethat disulphideand diaryldisulphidewere successfully used to clear the
maybe affected by the disposaloperations. perforations and restore injectivity.
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It was not until 5 years later that Renaissance Energy Ltd. public healthand safety, or increase risk to the environment. To
commissioned Alberta's next acid gas disposal scheme in the date, operators, the EUB, and the public havebeen satisfied with
Galahad Field. They were the first to injectacid gas intoa deep the acid gas injection concept and the success of the existing
water saturated zone (the Leduc). The acid gas was 20 per cent schemes.
H2S and 80 percent CO2.The compressor and piping was made
of expensive state-of-the-art stainless steel. Fig.3 shows a basic Summary
flowdiagram for this scheme. 1. The physical properties of acid gas, over a representative

In February1995 PanCanadianPetroleum (PCP) Ltd. started range of pressures and temperatures, should be confirmed by
mixing acid gas at surface with disposal water and injected the laboratorytesting. These test results can thenbe used to calibrate
solution into a water zorie underlying a producing oil pool in the computer simulators so that they can more accurately predict
Hansman Lake area. The mixing point for the acid gas was phase,density, and solubility characteristics of acid gas mixes.
upstream of the water injection pumps and there was enough 2. Further laboratory testing would greatly enhance the under-
disposal water to completely absorb the acid gas at relatively low standing of interfacialtension and threshold displacement pressure
pressures. This saved money in the compressor design and on foracid gas situations.Thiswould be valuable when evaluating the
compression fuelcosts. PCP commissioned their second acíd gas sealing capability of disposal zone caprocks.
disposal scheme at Thompson Lake in the Provost Field in March 3. Underground disposal of acid gas is developing widespread
1995. In this scheme acid gas was also mixed with disposal water acceptance because it offers gas processors a technically feasible
at surface,but in thiscase, the mixing point was downstream of the and cost competitive alternative to sulphur recovery and at the
water injection pumps. (See Figure 4 depicting optional sites for same time reduces emissions of SO2and CO, to the atmosphere at
mixing acid gas with disposal water). This resulted in higher a time when public concern regarding emissions and flaring is
mixing pressuresand a more costly compressor design thantheone high.
used at the Hansman Lake scheme. In October 1995, PCP 4. Due to the increasing numbers of applications for acid gas
experienced mainpacking leaksin the acid gas compressor at their disposal, theEUBneeds to streamline and simplify the application
Thompson Lake project. Acid gas leaked into the crankcase and process for indushy. This must be balanced against the role of the
caused considerable damage to bushings, connector rods and EUB to ensure that the public is adequately protected during the
bearings. The damagewas repaired at a cost of more than $30,000 development of thisemergmg technology.
and the packing configuration was modified so that the situation
would be less likely to occur again. Acknowledgements
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26. ERCB Interim Directive ID 81-3 MinimumDistance Requirements
SeparatingNew Sour Gas Facilitics From Residential and Other
Developments, (1981).

27. ERCB InformationalLetter IL 94-2, Injectionand Disposal Wells-
Well Classißcations,Completion,Logging,and Testing Requirements,
(March 1994).

SI Metric Conversion Factors
feet (it) X 3.048* E-01 = metres (m)
miles(ml)X 1.609 E 00 = kliometres
psi X 6.894 757 E+00 = kilopascals (kPa)

*Conversion factoris exact.
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TaMe 1 - Maxbnum Allowable Wellhead injection Pressures (Appendix 6, reproduced from ERGB Guide G41f

DEPTN INTERVAL WELLHEADPRESSURE DEPTHINTERVAL WEt.LHEADPRESSURE
imi ikPa i imi ikPa )

401450 3000 1501-1550 4450

451-500 3200 1551-1600 4500

501-550 3300 1601-1650 4550

551-600 3450 1651-1700 4600

601-650 3550 1701-1750 4650

851-700 3600 1751-1800 4700

701-750 3650 1801- 1850 4800

751-800 3700 1851-1900 5200

801-850 3750 1901-1950 5650

851-900 3800 1951-2000 6000

901-960 3650 2001-2050 6400

951-1000 3900 2051-2100 6750

1001-1050 3950 2101-2150 7150

1051-1100 4000 2151-2200 7550

1101-1150 4050 2201-2250 7950

1151-1200 4100 2251-2300 8350

1201-1250 4150 2301-2350 8750

1251-1300 4200 2351-2400 9150

1301-1350 4250 2401-2450 9500

1351-1400 4300 2451-2500 9900

1401-1450 4350

1451-1500 4400

Above 400 metresuse Wellhead pressure (kPa) = 7.5×Depth (m)
Below2500 metres use Wellhead pressure (kPa) = 4.0 x Depth (m)

Note thatthe wellhead pressures IIstedhere are based on statistical analysis of province-widefracture data. The fracture pressures used to calculate the
equivalent wellhead pressures are conservative as theyare based on a 90 per cent confidence level that injection at this pressure willnot fracture the
formation.

Wellhead pressures assume injectionordisposal ofa fluidwitha gradient of 10.52 kPalm and neglectfriction losses. For fluids of a different gradient,
wellheadpressures can be revisedas follows:

(WHIP)revised = (WHIP) table+ [(10.52 - gradient)* depth]

where gradient = actual fluid gradient (kPalm)
depth = topof injectionordisposal interval(m)



Tabi 2 - List of Acid Gas Disposalschenos in Alberta (as at 31 Dea 1895) o

Application Acki Gas Dally Licensed Original Approved
Nmnbar Composition Disposal Volurne Pool Wellhead Pipeine

Field Approval Stut-up Rß I COs Sulphur CO2 Pressure Pressure Length injection 2one Comment
Pool Operator Number Date % % (tid) (tid) (kPa) (kPa) (metres)

C

Acheson Chevron 880818 Oct. 15 / 83 1.2 9.3 9 300 6 OOD 2 000 Depleted oil
Blairmore T 5917 1989 sandstone. -u

Dunvegan Anderson 951560 40 / 58 2.7 5.4 13 035 7 100 4 300 Depleted gas
Kiskatinaw Exploration 7870 sandstone.

Gordondale intomalional 951i70 65 I 35 7.5 5.5 14 961 9 000 2 200 Depleted gas
HaKwayK Colin Energy 7878 carbonate.

Paddle River Canadian 951281 5 I 95 1.4 36.2 12 240 400 Depleted gas
Nordugg Occidental sandatone.

Puskwaskua Anderson 951924 63 / 31 2.0 1.3 28 686 11 000 280 Depleted al
Leduc Exploration 7898 carbonale

Zama Pennzail 941796 Apr. 38 I 61 61.8 136.2 14 749 12 000 4 000 Depleted oil
Keg River 7732A 1995 carbonate

in

Clear Hitis Blue Range 950109 Jun. 25 I 75 7.1 29.3 12 855 10 000 400 Water saturated TDS=150 000 ppm, no native H,S.
Belloy Resources 7877 1995 sandstone

Consort PanCanadian 951344 Dec. 0.4 / 8.4 0.2 5.5 7 890 7 600 Walet saturated TDS=75000 ppm, Irace native H2S
Laduc Petroluem 7865 1995 carbonate

g Fourth Creek Canrock 951514 25 I 75 2.4 9.8 13 744 9 000 150 Water saturated TDS = 130 000 ppm, trace native y
o Belloy Pipeline Ltd. sandstone H,S 2

Galahad Renaissance 931400 Feb. 20 I 80 8.1 44.7 0 465 9 000 Water saturated TDS=100 000 , trace native H,S
Leduc Energy 7400 1994 carbonale o

Pembina Chevron 931492 Nov. 68 I 30 18.4 11.2 28 800 12 000 450 Water saturated TDS=100 000 , trace native H,S C
Wabamum 7434 1994 carbonate

Provost Novagas 940719 Sep. 9 I 91 2.6 39.0 13 000 10 000 280 Waler saturated TDS = 300 000', no nativeM,S
Keg River Clearinghouse 7647A 1994 carbonate

Watelet Morrison 951535 25 I 72 5.1 20.1 15 000 See Water saturated Pipeline Is shortlength of above
Cooking Lake Petroleum notes carbonate ground stainless steet

Wayne-Rosedale PanCanadian 950517 20 I 80 7.6 41.7 15 500 10 000 100 Water saturated TOS=100 000 , no native H,8
Leduc Petroleum 7770 carbonate

Hansman Lake PanCanadian 940057 Feb. 30 I 70 4.9 15.6 6 700 7 500 800 Mixedat surface with disposal water
Cummings i Petroleum 7726 1995 at ratio of 12 000 m' (gas)i 11 000mi (water) (n

m
Mrage Summit 951085 Dec. 68 I 24 3.9 1 9 13 000 Producing oil Mixedat surface withwateral ratio

Hafway B Resources 7726 1995 of 4 200 m' (gas)I400 m'(water) -4

and injected intoEOR waterflood.

Thompson Lake PanCanadian 941884 Mar. 22 i 78 10.4 50.8 7 500 8 000 43 Water saturated Mixedat surfacemith disposalwater
Leduc 7751 1995 carbonale at ratio of 35000 m*(gas)I 5 000
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Location / - - - W M I

Geglogig.Dgta CompletionData

KB Elevation
mKB

Surface Casing
Depth mKB

Base of Useable Groundwater ...

- Cement Top @ mKB

FmlZone De h Lithology/Fluids

Production Casing
Depth mKB

Annular space filled with
corrosionnhibiting liquid

Existing/Old Perfs
Depth - mKB
Squeezed?

LEGEND
ao r

mKB

SANDSTONE
SHALE Injection Perfs
ANHYDRITE Depth - mKB

LIMESTONE TDIPBTD mKB
¯

DOLOMITE
SPECIFY OTHER SYMBOLSIF NECESSARY

Fig. 1 - Injection/disposal wellbore completion schematic
(reproduced from ERCS Guide G-Sil"
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Fig. 3 - Acid Gas Disposal Scheme (simplified)
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Fig. 4 - Acidgas mind withdisposal water at surface
Option1: Acid gas injected upstream ofwaterpump
Option 2: Acidgas injected downstreamotwater pump



/ & a >

y O'

Sig

2e'Ao1
Ad o AF

so me

-Wx« « -

/** fe ¿ 77



TOM BROWN, INC.
BRANT GIMMESON

ENVIRONMENTAL / SAFETY MANAGER

DIRECT ÛIAL: (303) 260-5030
555 SEVENTEENTH STREET HOME: (303) 680-1568
SUITE 1850 CELLULAR: (303) 883-4665
DENVER, CO 80202-3918 FAX: (303) 260-5007

(303) 260-5000 E-MAIL:



TOM BROWN, INC.

September 19, 2002

State of Utah
Department of Natural Resources
Division of Oil, Gas & Mining
1594 West North Temple, Suite 1210
Salt Lake City, Utah 84114-5801
Attention Christopher Kierst

RE: Lisbon B-624 SWD, Sec. 24 T30S, R24E, San Juan county, Utah as a Class II
Injection well.

Dear Mr. Kierst:

Attached please find the following supporting infortiation that you requested in your
August 8, 2002 letter.

• Wellbore & reservoir technical review, includek step rate test.

• Designation of Agent to Buy's and Associates

• A Plat showing offset operators, mineral owners and surface owners within a ½
mile radius of the B-624, plus affidavits of notifications.

• Cement Bond logs.

• Project Description- Pipeline & Wellsite equipment. This includes maintenance
plans.

• Corrosion and metallurgy information from Metcorr.

• Emergency Response Plan/ Public Protection Plan.

555 sEVENTEENTH STREET, SUITE 1850 • DENVER, CO 80202-3918
PHONE: 303/260-5000 • FAx



• Letter from Washington, includes physical and chemical properties of the gas,
alternative methods, and fluid compatibility.

After your review of that attached material Tom Brown Inc. would like to setup a
meeting in Salt Lake to discuss the permit timeframes and explain any portions of the
project the you may still have questions on. We will most likely have Plant,
Facilities, Petroleum and Reservoir Engineer available along with myself for the
meeting. The economics of this project weigh very heavy on the time factor, the
sooner we can proceed with the project the more economical it is. Your early
attention to this permit and meeting would be greatly appreciated. If you have any
questions or require anything further please let me know.

Re ectfully yours,

Brant Gimmeson
Environmental and Safety Manager
Tom Brown Inc.
555 17thStreet, Suite 1850
Denver, CO 80202-3918
(303) 260-5030
cc
Buys & Associates
BLM
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Memorandum

Tom Brown, Inc.

Lisbon Gas Plant
Moab, Utah

September 18, 2002

Steven G. Jones,P.E.
Senior Chemical Engineer

SUBJECT
Sulfur Enrichment & Injection Project

Project Description - Pipeline & Wellsite

SUMMARY:
This memorandum provides a description of the Sulfur Enrichment & Injection processing
facility (SEI unit) proposed for the Lisbon Gas Plant with emphasis on the pipeline and
wellsite equipment.

Wellstream gas from the producing wells in the Lisbon field flows to the Lisbon gas plant for
processing. The first processing step is removal of H2S (1.1%) and CO2 (27%) using a common
"MDEA" amine treating facility. The MDEA facility produces a product stream containing the
sweet gas components and nitrogen; which goes on for further processing in the plant. The
byproduct stream from the MDEA unit is composed of 4% H2S plus CO2 which becomes the
feed stream for the downstream Selectox Sulfur Recovery facility and BSR tail gas conditionine

facility (sulfur unit or SRU) at present. However,Tom Brown Inc. plans to replace the SRU with

the proposed new Sulfur Enrichment & In¡ection processingfacility (SEI unit).

The SEI Unit will utilize Exxon-Mobil's proprietary FLEXSORB SE amine solvent to

selectively enrich the feed gas from the upstream MDEA amine unit (4% H2S) to produce an

even more concentrated product stream (50% H2S), while minimizing the pickup of carbon

dioxide (CO2). The SEI unit is designed to remove the hydrogen sulfide (H2S) in the feed gas
and concentrate it for disposal via underground injection. Sulfur contained in the inlet gas will be
injected back into the subsurface reservoir from which it originated instead of being converted

into liquid sulfur (current operations). The H2S-rich gas from the SEI unit will be compressed to

1500 psig then injected into the Mississippian formation in well B-624. Well A-713-A will serve
as a back up in the event of mechanical problems in well B-624. The CO2-rich treated gas from
the SEI unit (what is left after most of the H2S is removed) will be incinerated and released to
atmosphere. The magnitude of SO2 emissions to the atmosphere will remain unchanged with the
SEI unit (360 lb/hour SO2). The CO2-rich treated gas from the existing SRU is incinerated and

released to the atmosphere in the same fashion at present.

ECONOMIC JUSTIFICATION:
The purpose of the proposedSEI unit is to replace the existing sulfur recovery unit. The existing

Selectox Sulfur Recovery facility and BSR tail gas conditioning facility (SRU), will be bypassed,
shut down and eventually sold. Justification for the investment required to build the SEI unit
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reduction in operating costs, reduction in fuel gas consumption, improved operating run time,
and simplified operations.

PROCESS FLOW DISCUSSION:
The feed to the SEI unit (and sulfur unit at present) is a gas that comes from the upstream MDEA
unit and contains about 4 mole % H2S, 91 mole % CO2, 4% water and other trace compounds
(wet basis). The design SEI unit feed flow rate is 14.0 MMSCFD at about 12 psig, which
originates from 50 MMSCFD plant wellstream inlet gas. The feed gas is contacted by about 250
gallons/minute of "lean" FLEXSORB SE amine solvent; which is a proprietary gas-treating agent
that was developed by the ExxonMobil Research and Engineering Company for selective H2S
removal. The treated gas exiting the contactor (absorber), about 12.9 MMSCFD, is mostly CO2
(over 93%) and water (6%) but contains a small amount of residual H2S. The treated gas flows to
the thermal incinerator where it is heated to 1500 deg F then released to the atmosphere. The
amount of H2S that may be left in the treated gas is closely regulated by the existing air quality
emission permit for the Lisbon plant. The "rich" FLEXSORB SE solvent exiting the absorber is
regenerated in the FLEXSORB regenerator thereby releasing the "H2S-rich" gas; which is the
feed to the compressors. Heat is input into the bottom of the regenerator, 14 MMBTU/hour, by
the reboiler, which uses heat medium oil to indirectly heat the bottom of the tower to around 265

deg F. Steam rises up the regenerator thereby stripping the H2S and CO2 from the rich

FLEXSORB SE solvent. The H2S and CO2, exits the top of the regenerator at a temperature of
about 230 deg and 19 psig. The H2S-rich gas, 1.3 MMSCFD, is water saturated and is composed
of about 42% H2S, 54% CO2 and 4% water in the warmer months of summer. The composition
and flow rate of the H2S-rich gas varies with ambient temperature and operating conditions, with

the H2S concentration reaching 55% in cooler weather while corresponding CO2 and water

content decreases to 43% and 2%. The flow rate decreases to 1.1 MMSCFD during the cooler

weather. The composition and flow rate changes with ambient temperature because the
"selectivity" of the FLEXSORB SE amine solvent to H2S in the feed gas from the MDEA unit is
a function of inlet feed gas and amine temperature. In cooler weather, the FLEXSORB SE amine

solvent "picks up" or absorbs less CO2 than it does at warmer temperature in the contactor.

THE FLEXSORB AMINE ENRICHMENT FACILITY:
The major SEI unit "enrichment" facility equipment is similar to a typical amine gas-treating

unit, of which there are thousands in service around the world. A detailed description of this

process is covered separately.

THE COMPRESSION FACILITY:
The H2S-rich gas, about 1.3 MMSCF/day (summer operation), from the FLEXSORB enrichrnent

facility flows to the suction of two identical 300 HP electric-driven compressors in parallel at 12
psig and l 10 deg F suction conditions. SEI facility feed gas (4% H2S from the MDEA facility) is
bypassed around the SEI unit and blended with the H2S-rich gas to maintain the flow to the
suction of the compressors at a total rate up to 1.7 MMSCF/day; which is the rated capacity of

both compressors operating simultaneously. If the H2S-rich gas flow rate is 1.3 MMSCF/day
then 0.4 MMSCF/day of SEI facility feed gas or "bypass gas" will be added (blended together) to

get the total flow rate of 1.7 MMSCF/day to the compressors. The compressors have five
separate stages of compression, cooling, and scrubbing which increases process gas pressure to
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about 1500 psig at the discharge (normal operating pressure). The design pressure for the
compressors is 2165 psig.

The H2S-rich gas changes phase as a result of compression, and at 1200 psig (and higher)
becomes more dense than a gas, but not as dense as a liquid which is a state commonly referred
to as "dense phase" or "super-critical" fluid. The fifth stage of cooling will normally be bypassed
thereby allowing the dense fluid to enter the pipeline to well B-624 "hot" (200 to 300 degrees F).
The "hot", "dense phase" "high H2S" gas flows through the pipeline to the wellsite, into the
wellbore and then into the Mississippian reservoir to a depth of 9,000 ft below surface. Water is
condensed during the compression/cooling stages and is collected in the compressor scrubbers.
This "water of compression" flows to the existing Lisbon plant sour water disposal system where
it is injected back into the Mississippian reservoir from which it originated; along with the
producedwater from the wells.

The compression facility contains instrumentation,piping and safety systemsthat serve to ensure
that no H2S is released to the atmosphere. The compressors are sophisticated packaged units that
are designed and manufactured specifically for this project. Metallurgy of the compressors is
stainless steel wherever the H2S rich gas is water saturated and at lower temperature and
pressure. The various stages of compression, cooling, and scrabbing cause significant
dehydration of the H2S-rich gas (discussed in detail below). The gas is dehydrated to the extent

that the last stage of compression and the pipeline to the wells is no longer stainless steel, but
may instead be constructed using conventional carbon steel metallurgy.

There are numerous pressure, temperature and fluid level instruments throughout the
compression facility that are monitored and controlled by a "programmable logic controller"

(PLC). There are also six H2S monitors positioned around the compression facility that can

detect very small concentrations of H2S in the air (a ppm level). Emergency shut down (ESD)
valves are located at all inlets and outlets to the compression facility and are controlled by the
PLC and also by Lisbon plant's main "distributive computer control system" (DCS). The entire

compression facility can be isolated by the ESD valves based on alarms from the PLC, the plant
DCS, or locally by the area operator. The H2S-rich gas in the process can be diverted or "blown
down" to the Lisbon Plant flare if necessary. The entire compressor facility and downstream
pipeline to the injection well can be swept clear of any H2S by closing off the H2S rich gas inlet

and directing sweet, dry methane fuel gas from the Lisbon Plant's into the system.

THE "PROCESS" PIPELINE:
The "process" pipeline to the well will contain the "H2S rich" or "process" fluid and will be new
2 inch schedule 160 API-5L X42 carbon steel pipe. A pressure control valve in the "process"
pipeline, located near the well B-624 wellhead, will maintain pipeline pressure (ie compressor
discharge pressure) at the normal operating pressure of 1500 psig. The design pressure of the

carbon steel line is 2165 psig at 350 deg F; the compressors will shut down on high pressure at

1950 psig. Backup relief valve pressure protection is afforded at the 2165 psig leveL

Under normal conditions there will be no free water in the pipeline therefore little corrosion is
anticipated. However, a contingency corrosion allowance in excess of 0.250" has been provided.



9-19-02; 1:34PM;Tom BrOWn, Inc. ;435 686 2341 # 5/ 10

The "process" pipeline will originate at the ESD valves on the discharge of the compressor and
terminate at the master valve on the wellhead. Connected to the "process" pipeline is the
"blowdown to flare" which is an identical pipe that is connected to the Lisbon plant flare at a
location near the compressors. The "blowdown to flare" contains an ESD valve that may be
opened to allow the contents of the "process" pipeline to safely flow to flare. Corrosion inhibitor
may be injected at the inlet to the "process" pipeline or at the wellsite if necessary. A corrosion
coupon will be installed inside the pipeline near well B-624 that can be extracted and examined
periodically to quantitatively evaluate the extent of metal loss due to corrosion, if any. Initially,
there will not be a pipeline connecting to well A-713A, because B-624 is expected to be able to
handle all of the H2S-rich gas. An additional pipeline connection to A-713A will be constructed
only if necessary.

There are pressure, temperature and other instruments located at the B-624 wellsite that are
monitored and controlled by a "programmable logic controller" (PLC) at the wellsite. The
wellsite PLC will communicate with plant's DCS system using a SCADA communications
system. The pressure and temperature of the process pipeline will be measured at the pipeline
entrance and also on the wellsite. The PLC system will continuously monitor key process
variables on the wellsite and will alarm the plant's control operator if operations go outside of
normal boundaries.

THE "JACKET" PIPELINE:
The "process" pipeline .will be installed inside of a 4" carbon steel "JACKET or fuel gas"
pipeline from the compressors to the wellsite. Spacers will be used to center the 2" pipe inside

the 4" pipe. Methane fuel gas from the plant will flow in the annulus between the "process"
pipeline and the "fuel gas" pipeline at less than 50 psig. The fuel gas will be used in the line
heater and instruments to be located on the wellsite (discussed below). The pressure in the
annular space will be monitored continuously at a location near the compressor discharge. In the

event that the annular pressure exceeds target high (75 psig) or low (20 psig) set point pressures,
then an alarm will notify the operators of a possible leak in the "process" pipeline. A pressure
control / ESD valve can be opened which will permit gas in the annular space to flow to the
Lisbon plant flare (similar to the "blowdown to flare" described above). The "JACKET"
pipeline provides excellent early waming and protection from an H2S release in the event of a

leak in the "process" pipeline. The "JACKET" pipeline will be insulated and supported off the

ground on wooden blocks along the 2.5 mile route to primary injection well, B-624.

THE WELLSITE:
The SEI injection equipment at the wellsite consists of an indirect fired heater (1 MMBtu/hr), a
pressure control valve, an ESD valve, plus pressure and temperature instruments located both
upstream and downstream of the pressure control valve. The line heater will be identical to line
heaters at many of the Mississippian producing wells in the area and will heat the H2S-rich fluid
to ensure that water does not condense and hydrates do not form downstream of the wellsite

pressure control valve, in the wellhead, or in the vertical tubing string in the wellbore (see

discussion below).
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After the H2S-rich fluid is heated in the line heater, it will flow across the wellsite pressure
control valve, decreasing the pressure from about 1350 psig to the surface pressure required to
inject the fluid into the reservoir via the wellbore. Note that the pressure drop in the "process"
pipeline from the compressor (1500 psig) to the wellsite (1350 psig) is about 150 psig. The
pressure at the wellsite upstream of the pressure control valve is maintained at 1350 psig which
is 150 psig above the "critical pressure" of the process fluid (1200 psig) at all times to prevent
condensation of liquid from the process gas. The pressure downstream of the wellsite pressure
control Yalve is the surface pressure required for injection into the wellbore, which is expected to
be 900 to 1200 psig initially. Over time the wellhead surface injection pressure should decrease
as the Mississippian reservoir pressure is depleted. When the pressure of the process fluid
decreases across the wellsite pressure control valve, the fluid temperature is decreased via the
physical phenomena of JT expansion. The pressure and temperature drop is measured
continuously and then moderated or controlled by heat input upstrearn of the valve via the line
heater. Downstream of the pressure control valve, the fluid flows into the wellhead valves of B-

624 then into the vertical tubing stream and finally into the perforations in the Mississippian
reservoir at a depth of about 9,000 ft below the surface.

THE INJECTION WELL:
The annular pressure on well B-624 (the space between tubing and casing) will be measured by a
pressure transmitter and monitored by the PLC control system. In the event of casing/tubing

communication, the annular pressure should increase to a point, which would trigger an operator
alarm and closure of the wellsite ESD. A separate discussion of the subsurface equipment
configuration of well B-624 and a wellbore diagram depicting tubulars is available upon request.

Well B-624 has been used for disposal of produced water for over 30 years. There is sufficient
space on the existing wellsite for the new SEI injection equipment. There is a complete water

injection facility present at the wellsite, including a storage tank, 3 large positive displacement
injection pumps enclosed in an insulated building, plus electric power distribution equipment.

The water disposal equipment will be maintained in-place, at least initially, in the event that it is
necessary to load well B-624 with water to commence injection.

The safety of the wellsite is ensured by the engineering design features discussed above.

However, there will also be one H2S monitor near the B-624 wellhead and a second H2S monitor

placed about 1,000 ft from the wellsite along the entrance road. These two monitors will check

for H2S releases to the atmosphere. Information from these monitors (and the other instruments
on the wellsite) will be monitored by the wellsite PLC. The ESD valves (compressor discharge
and/or at the wellsite) can be closed if H2S is detected by the monitors on the wellsite. When

injection into well B-624 is stopped, the compressors, pipeline and the well's tubing string can be

purged with methane fuel gas. An "emergency response plan / public protection plan" has been
prepared by TBI and submitted to the Bureau of Land Management.

CORROSION PREVENTION:
One peculiar characteristic of the "H2S rich" gas is that its ability to hold water without

condensation passes through a minimum in the range of 400 to 1000 psig. At the final discharge

and pipeline operating pressure of 1500 psig it can hold more water without experiencing
condensation than it can in the lower pressure range. This allows dehydration to occur during the
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acid gas compression step since the third and fourth stages of compression fall in the range of the
minimum water content. Typically, the temperature and pressure at the outlet of the fourth stage
compressor discharge cooler determines the water content of the H2S rich gas entering the
pipeline to the injection welL

Corrosion of the 2" schd 160 pipeline containing the H2S rich fluid is controlled by dehydrating
the gas through the compression facility and then operating the process such that free water never
condenses anywhere in the piping. There will be no corrosion if there is no free water. The water

contained in the high H2S fluid is reduced from almost 1000 lb H2O per MMSCF of gas to less
than 200 lb H2O per MMSCF of gas by five stages of compression, cooling and scrubbing in the

compression facility. The dehydrated, high pressure, dense phase fluid exiting the compression

facility is hot (greaterthan 200 deg F) and is not allowed to cool to the temperature where water

can condense (the water dewpoint); anywhere along the way to the reservoir. The 4" outer
"JACKET/fuel gas" pipeline containing the 2" inner "process" pipeline will be covered with

external insulation from the compression facility to the wellsite. The insulation will prevent the
high H2S dense phase fluid from cooling to the "water dewpoint" temperature. Temperature
gauges will be installed along the pipeline to verify that adequate temperature is maintained at all
times. Upon reaching the wellsite, the dense phase fluid is heated to over 100 deg F in the
indirect fired heater. The "hot" dense phase fluid subsequently flows across the pressure control

valve then into the wellbore. The fluid will cool due the pressure drop across the control valve

but the line heater will be operated such that the temperature downstream of the control valve is
always greater than the "water dewpoint". The fluid then enters the wellbore where it is heated
by the ground as it flows deeper into the subsurface. The temperature of the Mississippian
carbonate reservoir (at a depth of about 9,000 ft) where the fluid will be injected is about 140 deg
F which is well above the "water dewpoint". All piping will be coated with a "corrosion inhibitor
fluid" prior to commencing injection; however, continuous injection of corrosion inhibitor is not
necessary.

DRAWINGS: available upon request

Sulfur Re-injection Project .
.

Pipeline/Wellsite Safety Features: Int

/ Heavy wall process pipeline with huge corrosion allowance 0.261"
/ 6 H2S monitors around compressor facility
/ 2 H2S monitors at wellsite
/ Safety shut down valves at compressor discharge & wellsite
/ Process pipeline contained inside of JACKET/fuel gas pipeline with pressure monitoring.
/ Corrosion coupon at wellsite to measure rate of metal loss
/ Displace compressor & pipeline with fuel gas as needed
/ Compressor & pipeline blowdown to flare as needed
/ Jacket pipeline blowdown to flare as needed
/ Controlled, gated access to pipeline corridor & wellsite
/ Pressure & temperature monitors at start & end of pipeline & at wellhead
/ Methanol and corrosion inhibitor injection at compressor & wellsite



9-19-02; 1:34PM;Tom BroWn nc. ;435 686 2341 # 8/ 10

/ Design and operation to preventcondensation of free water anywhere. Pressure control
valve on process pipeline near wellhead.

/ Process gas discharge from compressors into pipeline is hot
Line heater at wellsite to maintain process fluid temperature

/ Pressure monitor on well B-624 casing/tubing annulus
/ Insulation on surface pipeline from plant to wellsite
/ Capability to pump produced water into well B-624 if needed.
/ 24 hour/day, 365 day/year operator supervision by Lisbon plant personnel
/ Continuous supervision of key process variables by SCADA & DCS computer control

systems.
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Torn Brown Inc.
555 17" Street

Suite 1850
Denver CO 80202-3918

Engineering Dept.
FAX

From: BrantGimmeson
Environmental& SafetyManager
(303)260-5030
fax (303)260-5007
E-MAIL bgimmeson tombrown.com

ChristopherKiers GilHunt

Fax 801-359-3940

Here is a copy of our planned agendafor the meetíngon MondaySept 30, 2002.
If you have any otheritemsyou would like coveredor would like toput these items in a

differentorder becauseof people fromthe departmentthatmay need to leaveearlyplease

let me know. If youhave any questionsor concernsgive mea call 303-260-5030. We
will be travelingonMonday, howeverif you need to reach me on Monday please try my
cellphone 303-883-4665.

RECEIVgg
SEp27 2002

0 L SION Op
AND
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TOM BROWN, INC. LISBON UNIT B-624
SULFUR RE-INJECTIONPROJECT APPLICATION

SANJUAN COUNTY, UTAH

UTAH DIVISION OF OIL, GAS,ANDMINING REVIEW
MONDAY,SEPTEMBER 30, 3:30 PM

AGENDA

• Project Overview and Benefits Randy Koliba (5 min)
• TBI Project Timeline and Capital Commitment

• RegulatoryUpdate (Affidavits, Notifications, etc.) BrantGimmeson (10 min)

• GeologicOverview/ InjectionWell Selection ByronGale (20 min)
• Well History/ WaterDisposal Project
• Area of Review/ CementCalculations
• CementBond Log
• Conditionof Wellbore
• Injection Rates andPressures/ Recent Tests

- Bottom-holeInjectionPressure
- Pressure Fall OffTest
- Step Rate Test
- NodalAnalysis

• Proposed Well Work

• Reservoir Volumetrics RayJohnson/
• OtherReservoir Considerations Erin Anderson (15 min)

• Surface FacilitiesDesign/ Operations Doug Rosa (15 min)

• Emergency Response Plan BrantGimmeson (10 min)

Tom Brown,1nc. Attendees: RandyKoliba,AreaManager,GrandJunction
DougRosa,LisbonPlant Supervisor,Moab
BrantGimmeson,Environmental Manager,Denver
Byron Gale,Production/OperationsEngineer,Denver
ErinAnderson,ReservoirEngineer,Denver
Ray Johnson, ReservoirEngineeringAdvisor,
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AFFIDAVIT OF MAILING

I, Martin W. Buys, President, Buys & Associates, Inc. being first duly sworn, dispose and state
as follows:

On July 25, 2002, I caused to be mailed by certified mail, postage prepaid, return receipt
requested, a copy of the application to convert the Lisbon A-713A Well to dispose of acid
gas. This application was sent to all operators, owners and surface owners within a one
half-mile radius of the subject well.

Dated this 27thday of September, 2002

Martin W. Buys
President
Buys & Associates, Inc.

The for ing affidav was s scribed and sworn to me by Martin W. Buys.
This y day of , 2002

, Notary Public

My Commission expires: day of

MyCommissionExpires



O O

Surface, Royalty and Working Interest

1) WI Ownership within Lisbon Mississippian Unit
TBI - 99.50307% WI

Chester Gordon Trust - 0.49693% WI
600 17th Street, Suite #1800 North
Denver, CO 80202
Attn: Wayne Gardenswartz, Trustee

2) WI Ownership within the McCracken Unit
TBI - 100% WI

3) Mineral Ownership
All Minerals are Federal and State of Utah.

4) Base Royalty Ownership
All Base Royalties are paid to the BLM (Federal) and the State of Utah.

5) Surface Ownership
BLM and Tom
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July 29, 2002

CERTIFIED MAIL NO. 7001 1140 0002 6003 7060

Mineral, Surface and Working Interest Owners

RE: Notification of Water Disposal
Lisbon A-713-A Well
SWNW, Section 13, T30S - R24E
San Juan County, Utah

To Whom it May Concern;

On July 26, 2002, we submitted to the Utah Division of Oil, Gas and Mining an application
requesting approval to convert the above mentioned well to dispose of acid gas.

Anyone who would be directly and adversely affected by the authorization of the underground
disposal into the Mississippian Leadville formation (9038'-9362') may file a written request for a
public hearing before the division. Logs and additional information on the subject well are on
file with the State of Utah, Division of Oil, Gas and Mining, 1590 W. North Temple, Suite 1210,
Salt Lake City, Utah 84114.

Please contact Marty Buys at 303.781.8211 if you have any questions.

Martin W. Buys
Agent for Tom Brown, Inc.
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AFFIDAVIT OF MAILING

I, Martin W. Buys, President, Buys & Associates, Inc., being first duly sworn, depose and state as
follows; On July 25, 2002, I caused to be mailed by certified mail, postage prepaid, return receipt
requested, a copy of the Application to modify the Lisbon B-624 SWD Well to dispose of acid
gas. It was sent to all parties on the attached sheet.

Dated this 256 day of July, 2002

Martin W. Buys
President
Buys & Associates, Inc.

The forgoing affidavit was subscribed and sworn to before me by Martin W. Buys.
This 94 day of du

, 2002

, Notary Public

My Commission expires: day of g :

MyCommissionExpires9/3/2003 ·.

UBL \ •

RECEIVED
AUSO12002
DIVISION OF

OIL, GAS AND
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B A 4720 South Santa Fe Circle, Suite 6

Englewood, Colorado 80110-6488
303/781-8211 303/781-1167 Fax

Environrnental Consultants

September 27, 2002

Mr. Christopher Kierst
State of Utah
Division of Oil, Gas and Mining
1594 W. North Temple, Suite 1210
Salt Lake City, Utah 84114

RECEiVED
RE: Affidavits of Mailing

Lisbon A-713-A Well 30 ÎÛÛ
Lisbon B-624 Well DIVISIONOP

OIL, GASANDMINING

Dear Mr Kierst:

Enclosed are the revised affidavits that you requested. Please let me know if this revised
language is acceptable to you.

Please contact me directly at 303.781.8211 if you have questions or require any additional
information. Thank you for your help with this project.

Sincerely,
BUYS & ASSOCIATES, INC.

Martin W. Buys
Agent for Tom Brown
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AFFIDAVIT OF MAILING

I, Martin W. Buys, President, Buys & Associates, Inc. being first duly sworn, dispose and state
as follows:

On July 25, 2002, I caused to be mailed by certified mail, postage prepaid, return receipt
requested, a copy of the application to modify the Lisbon B-624 SWD Well to dispose of
acid gas. This application was sent to all operators, owners and surface owners within a
one half-mile radius of the subject well.

Dated this 27thday of September, 2002

Martin W. Buys
President
Buys & Associates, Inc.

The fo affidavit su scribed and sworn to me by Martin W. Buys.
This day of , 2002

ary Public

My Commission expires: day of

O O

MyCommissionExpires
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Surface, Royalty and Working Interest

1) WI Ownership within Lisbon Mississippian Unit
TBI - 99.50307% WI

Chester Gordon Trust - 0.49693% WI
600 17th Street, Suite #1800 North
Denver, CO 80202
Attn: Wayne Gardenswartz, Trustee

2) WI Ownership within the McCracken Unit
TBI - 100% WI

3) Mineral Ownership
All Minerals are Federal and State of Utah.

4) Base Royalty Ownership
All Base Royalties are paid to the BLM (Federal) and the State of Utah.

5) Surface Ownership
BLM and Tom
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July 29, 2002

CERTIFIED MAIL NO. 7001 1140 0002 6003 1464

Mineral, Surface and Working Interest Owners

RE: Notification of Water Disposal
Lisbon B-624 Well
NENW Section 24, T30S - R24E
San Juan County, Utah

To Whom it May Concern;

On July 18, 2002, we submitted to the Utah Division of Oil, Gas and Mining an application
requesting approval to modify the above mentioned well to dispose of acid gas.

Anyone who would be directly and adversely affected by the authorization of the underground
disposal into the Mississippian Leadville formation (8896'-9200') may file a written request for a
public hearing before the division. Logs and additional information on the subject well are on
file with the State of Utah, Division of Oil, Gas and Mining, 1590 W. North Temple, Suite 1210,
Salt Lake City, Utah 84114.

Please contact Marty Buys at 303.781.8211 if you have any questions.

Sincerely,

Martin W. Buys
Agent for Tom Brown, Inc.
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FAX TRANSMISSION
BUYS & ASSOCIATES, INC.

ENVIRONMENTAL CONSULTANTS
4720 South Santa Fe Circle, Suite 6

Englewood, CO 80110.
303.781.8211

Fax: 303.781.1167

To: Christopher Kierst Date: September27, 2002
Company: DOGM

Fax #: 801599.3940 cGN'S 9 Pages Including Cover
From: MartinBuys

Subject: Affidavit ofmailing

COMMENTS

Attachedare copiesof the revisedaffidavitsof mailing for the B-624 and the A-713A. Theoriginalshavebeen sentto you by USPSmail.

RECENED

Envirogynantal
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AFFIDAVIT OF MAILING

I, MartinW. Buys, President,Bays & Associates, Inc. being first duly sworn, dispose and stateas follows:

OnJuly 25, 2002, I caused to be mailedby certified mail,postageprepaid,return receiptrequested, a copy of the applicationto modifythe LisbonB-624 SWD Well to dispose ofacidgas. This application wassent to all operators,ownersand surface ownerswithin aone half-mileradiusof the subjectwell.

Dated this 27* day of September,2002

MartinW. Buys
President
Buys & Associates,Inc.

The affidavit scribedand swornto me by MartinW. Buys.This dayof
, 2002

aryPublic

My Commissionexpires day
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Surface, Royalty and Working Interest

1) WI Ownership within Lisbon MississippianUnit
TBI - 99.5030796WI

ChesterGordonTrust - 0.49693%WI600 17thStreet,Suite#1800 North
Denver, CO80202
Attn: WayneGardenswartz,Trtistee

2) WI Ownershipwithin the McCrackenUnitTBI -100% WI

3) MineralOwnership
All MineralsareFederal andStateof Utah.

4) Base RoyaltyOwnership
All Base Royalties are paidto the BLM(Federal)and the Stateof Utah.

5) SurfaceOwnership
BLM and Tom
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July29, 2002

CERTIFIEDMAILNO. 7001 1140 0002 6003 1484

Mineral, Surface and Working Interest Owners

RE: Notification of Water Disposal
Usbon B-624 Well
NENWSection24, T30S - R24E
San Juan County,Utah

To Whom it May Concem;
On July 18, 2002, we submittedto the Utah Divisionof OII, Gas and Miningan applicationrequestingapprovalto modify the above mentionedwelltodispose of acid gas.
Anyone who would be directlyand adverselyaffected by theauthorizationof theundergrounddisposal into theMississippian Leadvilleformation (8896'-9200') may filea writtenrequest for apublic hearing before the division. Logsand additionalinformation on the subjectwellare onfilewith theState ofUtah, Divisionof Oil, Gas and Mining,1590 W. North Temple, Suite 1210,Salt LakeCity,Utah 84114.

Please contactMarty Buys at 303.781.8211 ifyou have any questions.

Sincerely,

MartinW, Buys
Agent for Tom Brown, Inc.



09/27/2002 14:53 3037811167 BUYSANDASSOCIATES PAGE 06

O O

AFFIDAVIT OF MAILING

I, MartinW. Buys, President, Buys & Associates,Inc. being first dulyswom, dispose and stateas follows:

On July 25, 2002, I caused to be mailedby certified mail, postageprepaid,retum receiptrequested,a copy of the applicationto convert the Lisbon A-713AWell to dispose ofacidgas. Thisapplicationwas sent to alloperators, owners andsurfaceownerswithina onehalf-mile radius of the subject well.

Dated this 2? day of September,2002

MartinW. Buys
President
Buys & Associates,Inc.

The ing affidav was scribedand swornto me by MartinW. Buys.Thi day of
. , 2002

Notary Public

My Commission expires: dayof

WCommissionE¢es
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Surface, Royalty and Working Interest

1) WI Ownership within Lisbon Mississippian Unit
TBI - 99.50307% WI

ChesterGordonTrust - 0.49693%WI600 17thStreet, Suite#1800 North
Denver, CO 80202
Attn: WayneGardenswartz,Trustee

2) WI Ownershipwithin the McCrackenUnit
TBI - 100% WI

3) Mineral Ownership
All Mineralsare FederalandStateof Utah.

4) BaseRoyalty Ownership
All Base Royalties arepaid to theBLM (Federal) and the Stateof Utah.

5) SurfaceOwnership
BLMand Tom



89/27/2002 14:53 3037811167 BUYSANDASSOCIATES PAGE 08

ChinlF ED MAIL HECElPI

OFFICIAL USE

CoiWed Pee

Bureau of Land Management
il & Gas Division

82East Dogwood
Moab,UT 84532

EL.
.

UL. P<e bd Stava
Cf RllHED MAtt Hi CE1PT
Ikunesta i rd t y No In ur uw I se tuvuded

CertlRedPan

(EndomememRegeg
watm.....ar... $

wir StateofUtah, SITLA
675East500South, Suite500
Salt Lake City,UT 84102-2818

MilL
.

...

CEHHFIED MAH HLCOPl

CertmedFee

Reenieted DelivesFeeO (Endottemenl A CWWW

Wiin ChesterGordon Trust
-y Attn: Wayne Gardenswartz, Trustee -----ar * * 600 17*Street,Suite 1800Northcan**• Denver,CO



09/27/2002 14: 53 3037811167 BUYSANDASSOCIATES PAGE 09

O O

July 29, 2002

CERTIFIEDMAILNO. 7001 1140 0002 6003 7060

Mineral, Surface and Working Interest owners

RE: Notification of Water Disposal
Lisbon A-713-AWell
SWNW,Section 13, T30S - R24E
San Juan County, Utah

To Whom it MayConcem;

On July 26, 2002, we submittedto the Utah Divisionof Oll, Gas and Miningan applicationrequestingapprovalto convert the above mentionedwell todispose of acidgas.
Anyone whowouldbe directly and adverselyaffectedby the authorizationofthe undergrounddisposal into theMississippian Leadville formation (9038'-9362') may file a written request forapublichearing before the division. Logs and additionalinformationon thesubjectwellare onfliewiththe State of Utah, DivisionofOil, Gas andMining,1590 W. North Temple,Suite 1210,Salt Lake City, Utah 84114.

Please contactMarty Buysat 303.781.8211 ifyou have anyquestions.

MartinW. Buys
Agent for Tom Brown, Inc,



BEFORE THE DIVISION OF OIL, GAS AND MINING
DEPARTMENT OF NATURAL RESOURCES

STATE OF UTAH 00

IN THE MATTER OF THE
APPLICATION OF TOM BROWN, INC. NOTICE OF AGENCY ACTION
FOR ADMINISTRATIVE APPROVAL OF
THE NW USA D-1 (B-624) WELL CAUSE NO. UIC 297.1
LOCATED IN SECTION 24, TOWNSHIP
30 SOUTH, RANGE 24 EAST, SAN JUAN
COUNTY, UTAH, AS A CLASS II
WASTE GAS DISPOSAL WELL

THE STATE OF UTAH TO ALL PERSONS IN'l
MATTER.

Notice is hereby given that the Division of (
an informal adjudicative proceeding to consider the
approval of the well, located in Section 24, Townsh
for conversion to a Class II Gas Reinjection well. 1
adjudicative proceeding will be conducted informal
Administrative Procedures.

Selective zones in the Leadville Limestone
proposes to inject a gas mi of approximately 5
injection pressure of l psia and injection rate o:

person desiring to object to the pro¢os
proceeding, must file a written protest or notice of i
following publication of this notice. The Division'
Associate Director at PO Box 145801, Salt Lake C:
If such a protest or notice of intervention is receive
aforementioned administrative procedure rule. Pro
demonstrate at the hearing how this matter affects i

Dated this 2nd day of October, 2002.

J hn R. Baza

/

Associate



BEFORE THE DIVISION OF OIL, GAS AND MINING
DEPARTMENT OF NATURAL RESOURCES

STATE OF UTAH

IN THE MATTER OF THE
APPLICATION OF TOM BROWN, INC. NOTICE OF AGENCY ACTION
FOR ADMINISTRATIVE APPROVAL OF
THE NW USA D-1 (B-624) WELL CAUSE NO. UIC 297.1
LOCATED IN SECTION 24, TOWNSHIP ·

30 SOUTH, RANGE 24 EAST, SAN JUAN
COUNTY, UTAH, AS A CLASS II ·

WASTE GAS DISPOSAL WELL

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE ABOVE ENTITLED
MATTER.

Notice is hereby given that the Division of Oil, Gas and Mining (the "Division") is commencing
an informal adjudicative proceeding to consider the application of Tom Brown, Inc. for administrative
approval of the well, located in Section 24, Township30 South, Range 24 East, San Juan County, Utah,
for conversion to a Class II Gas Reinjection well. This well is located in the Lisbon Unit. The gadjudicative proceeding will be conducted informally according to Utah Admin.Rule R649-10, o
Administrative Procedures.

Selective zones in the Leadville Limestone will be used for gas reinjection. The operator
proposes to inject a gas mi ure of approximately 50% CO2 and 50% H2Sat a maximum requested
injection pressure of 1 i an i ection rate of 1,700 MCFD.

person desiring to obje t to the pro e pplication or otherwise intervene in the
proceeding, must file a written protest or notice of intervention with the Division within fifteen days
following publication of this notice. The Division's Presiding Officer for this proceeding is John R. Baza,
Associate Director at PO Box 145801, Salt Lake City, Utah 84114-5801, phone number (801) 538-5334.
If such a protest or notice of intervention is received, a hearing will be scheduled in accordance with the
aforementioned administrative procedure rule. Protestants and/or interveners should be prepared to
demonstrate at the hearing how this matter affects their interests.

Datedthir2nd day of October, 2002.

STATE OF UTAH
ON O , G MINING

J R. Baza
Associate Dir



g e
Tom Brown, Inc.

Lisbon B-624 SWD
Cause No. UIC 297.1

Publication Notices were sent to the following:

Tom Brown, Inc.
PO Box 2608
Midland TX 79702

San Juan Record
PO Box 879
Monticello, UT 84535-0879

via E-Mail and Facsimile (801) 237-2776
Salt Lake Tribune
PO Box 45838
Salt Lake City, UT 84145

Moab District Office
Bureau of Land Management
82 East Dogwood
Moab UT 84531

San Juan County Planning
117 South Main
Monticello UT 84535

Dan Jackson
US EPA Region VIII, Suite 5000
999 18th Street
Denver, CO 80202-2466

Earlene Russell
Executive Secretary
October 3, 2002

O:\O&G\UIC\UIC Notice



ne-Russell - Re: UIC 297.1 Page 1

From: "NAC LEGAL" <naclegal@nacorp.com>

To: "Earlene Russell" <EARLENERUSSELL@utah.gov>
Date: 10/3/02 4:49PM
Subject: Re: UIC 297.1

Plese check your ad on Oct. 8th. Thank you.

----- Original Message -----

From: Earlene Russell
To: naclegal@nacorp.com
Sent: Thursday, October 03, 2002 3:48 PM
Subject: UIC 297.1

Please notify me of the publishing date.



StatŸ of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210
PO Box 145801

Michael O. Leavitt
Governor Salt Lake City, Utah 84114-5801

Robert L. Morgan (801) 538-5340 telephone
Executive Director (801) 359-3940 fax

Lowell P. Braxton (801) 538-7223 TTY
Division Director www.nr.utah.gov October 3, 2002

SENT VIA E-MAIL AND FAX (801) 237-2776

Salt Lake Tribune
PO Box 45838
Salt Lake City, UT 84145

RE: Notice of Agency Action - Cause No. UIC 297.1

Gentlemen:

Enclosed is a copy of the referenced Notice of Agency Action. Please publish the Notice,
once only, as soon as possible. Please send proof of publication and billing to the Division of
Oil, Gas and Mining, Suite 1210, PO Box 145801, Salt Lake City, Utah 84114-5801.

Sincerely,

Earlene Russell
Executive Secretary

encl.

O:\O&G\UIC\UIC Notice master.doc

Where ideas
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O State of Utah
DEPARTMENTOF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Tetnple, Suite 1210

MichaelO. Leavit.t PO Box145801

Governor Salt Lake City,Utah 84114-5801

Robert L. Morgan (801) 538-6340 telephone
Executivc Dire¢tor (801) 359-3940 lax

Lowell A Braxton (801) 538-7223 TTY
Division Director www.nt.utah.gov October 3, 2002

SENT VIA E-MAIL AND FAX (801) 237-2776

Salt Lake Tribune
PO Box 45838
Salt Lake City, UT 84145

RE: Notice of Agency Action - Cause No. UIC 297.1

Gentlemen:

Enclosed is a copy of the referenced Notice of Agency Action. Please publish the Notice,
once only, as soon as possible. Please send proof of publication and billing to the Division of
Oil, Gas and Mining,Suite 1210,PO Box 145801, Salt Lake City, Utah 84114-5801.



Stat% of Utah *
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210
PO Box 145801

Michael O. Leavitt
Governor Salt Lake City, Utah 84114-5801

Robert L. Morgan (801) 538-5340 telephone
Executive Director (801) 359-3940 fax

Lowell P. Braxton (801) 538-7223 TTY
Division Director www.nr.utah.gov

October 3, 2002

San Juan Record
PO Box 879
Monticello, UT 84535-0879

RE: Notice of Agency Action - Cause No. UIC 297.1

Gentlemen:

Enclosed is a copy of the referenced Notice of Agency Action. Please publish the Notice,
once only, as soon as possible. Please send proof of publication and billing to the Division of
Oil, Gas and Mining, Suite 1210, PO Box 145801, Salt Lake City, Utah 84114-5801.

Sincerely,

Earlene Russell
Executive Secretary

encl.

O:\O&G\UIC\UIC Notice master.doc
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BEFORE THE DIVISION OF OIL, GAS AND MINING
DEPARTMENT OF NATURAL RESOURCES

STATE OF UTAH

IN THE MATTER OF THE
APPLICATION OF TOM BROWN, INC. NOTICE OF AGENCY CTION
FOR ADMINISTRATIVE APPROVAL OF
THE LISBON-B-634-SWD WELL CAUSE NO. UIC 1
LOCATED IN SECTION 24, TOWNSHIP AL
30 SOUTH, RANGE 24 EAST, SAN JUAN
COUNTY, UTAH, AS A CLASS II
WASTE GAS DISPOSAL WELL

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE ABOVE ENTITLED
MATTER.

Notice is hereby given that the Division of Oil, Gas and Mining (the "Division") is commencing
an informal adjudicative proceeding to consider the application of Tom Brown, Inc. for administrative
approval of the Lisben-B-694-FrWDwell, located in Section 4 Tow ship 30 South, Range 24 East, San
Juan County, Utah, for conversion to a Class II Weste Gas we . This well is located in the
Lisbon Unit. The adjudicative proceeding will be conducted informally according to Utah Admin.Rule
R649-10, Administrative Procedures.

Selective zones in the Leadville Limestone will be used for gas . The operator
proposes to inject a waste gas mixture of approximately 50% CO2 and 50% H2S at a maximum requested
injection pressure of 1,400 psia and injection rate of 1,700MCFD.

Any person desiring to object to the proposed application or otherwise intervene in the
proceeding, must file a written protest or notice of intervention with the Division within fifteen days
following publication of this notice. The Division's Presiding Officer for this proceeding is John R. Baza,
Associate Director at PO Box 145801, Salt Lake City, Utah 84114-5801, phone number (801) 538-5334.
If such a protest or notice of intervention is received, a hearing will be scheduled in accordance with the
aforementioned administrative procedure rule. Protestants and/or interveners should be prepared to
demonstrate at the hearing how this matter affects their interests.

Dated this lst day of October, 2002.

STATE OF UTAH
DIVISION OF OIL, GAS & MINING

John R. Baza
Associate



BEFORE THE DIVISION OF OIL, GAS AND MINING
DEPARTMENT OF NATURAL RESOURCES

STATE OF UTAH

IN THE MATTER OF THE o f" Û
APPLICATION OF «operator» FOR NOTICE OF AGENCY ACTION

sbon DMINISTRATIVE APPROVAL OF THE //S' / /
/ «well» WELL LOCATED IN CTION CAUSE NO. UIC «causeno»

4- «section> TOWNSHIP «twns », RANGE
p.Ñ«range», «co >"COUNTY, UTAH, AS

A CLASS II INJECTION WELL

THE STATE OF UTAH TO ALL PERSONS INTERESTED IN THE ABOVE ENTITLED
MATTER.

Notice is hereby given that the Division of Oil, Gas and Mining (the "Division") is commencing
an informal adjudicative proceeding to consider the application of «operator» for administrative approval
of the «well» well, located in Section «section», Township «twnshp», Range «range», «county» County,
Utah, for conversion to a Class II injection well. ThÄwelly á located in the «unitname» Units
respectively. The adjudicative proceeding will be conducted informally according to Utah Admin.Rule
R649-10, Administrative Procedures.

Any person desiring to object to the proposed application or otherwise intervene in the
proceeding, must file a written protest or notice of intervention with the Division within fifteen days
following publication of this notice. The Division's Presiding Officer for this proceeding is John R. Baza,
Associate Director at PO Box 145801, Salt Lake City, Utah 84114-5801, phone number (801) 538-5334.
If such a protest or notice of intervention is received, a hearing will be scheduled in accordance with the
aforementioned administrative procedure rule. Protestants and/or interveners should be prepared to
demonstrate at the hearing how this matter affects their interests.

Dated this «day» day of «month», 2002.

STATE OF UTAH
DIVISION OF OIL, GAS & MINING

John R. Baza
Associate



«operator»

«well»

Cause No. UIC «causeno»

Publication Notices were sent to the following:

«operator»

«operAdd»
«operCity»

«paperl »

«paperl Add»
«paperl City»

via E-Mail and Facsimile (801) 237-2776
Salt Lake Tribune
PO Box 45838
Salt Lake City, UT 84145

«blmdist» District Office
Bureau of Land Management
«b1mdistAdd»
«blmdistCity»

«county» County Planning
«CountyAdd»
«CountyCity»

«ccl»

«ccl Add»
«ccl City»

«cc2»

«cc2Add»
«cc2City»

Dan Jackson
US EPA Region VIII, Suite 5000
999 18th Street
Denver, CO 80202-2466 Earlene Russell

Executive Secretary
August 1, 2002

O:\O&G\UIC\UICNotice



TOM BROWN, INC.
O 0 2 5 1 MMLED FROM ZIP CODE $ 4LISBON VALLEY INDUSTRIAL AREA

P.O.Box 760
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RECEIVED "*J";°",°.|.Oil, Gas & Mining

Associate Director
OCTi 5 2002 ro sox issaoi

Salt Lake City, Ut. 84114-5801
OMSION OF

OIL, GAS AND MINING
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BEFORËTHEDIVISIONOF OIL, GAS
ANDMIÑING

PARTMENTOF NATURALRESOURCES
STATEOFIJTAH

IN THE MATTEROFTF1EAPPLICATIÔ¾OP

TOMBROWN,1NC.

FOk ADMINig?RATIVE.APPRWA E'Itik

WÚSA AT(ggšØWEIL LÖCATËDINŠ 0-

TIÖN$4 TOWN 30 SOIYnl IVANGEŠ4
EAST SANJUANCOUg, UTAH, AS A

CLASS EgASWE GAS WSPOSg WELL

NOTICE OFAGENCY ACTION
CAUSE NO. UIC297.1

THE STMF¾OF UTAH TO ALL PERSONS

INTËRESTED IkÍHEABOVE ENTITLED MAT-

TER
Notice ishereby given that the Division of Oh,

Gas and Mining(the "I)ivision") is hommencing

an informal adjudicative proceeding to consider the

application ofibm Brown, Ini foradministrative

approval óf the will, loegtek in Šëetion24, 'Ibwn-

ship 30 Soúth, liange 24 East, San Juaa County,

Utah, for conversion to,a Class II Gas Reinjection

well. This WëHislocatedin the Lisbon Unit. The

adjudicativä proceeding win be conducted infor-

mally according to Utah Admin.Rule R649-20,

Administrative Procedures.
Selective zones in the Leadville Limestone will

be used for gas reinjection. The operator proposes

to inject a gas mixture of approximately 60%CO2

and 50% If2S at a maximum requested injection

pressure of1,400 peia and injection rate of 1,700

MCFD.
Any person desiring to object to the proposed

application or otherwise intervene in theproceed-

ing, must file a writtön þrotest of notite of in er-

vqntion with the Division within itäen .days

followingpublication of this notice.. The Division%

Presiding OfBeer for this proceeding is John R.

Baza, Associate Úirectorat PO Bar 145801,Sált

Lake City, Utah 84114-5891, phone number (801†

538-5384. If such a protest or notice of interven-

tion is reòeived, a hearing will be scheduled in ac-

cordance with the aforementioned administrative

procedure rule. Protestants and/or interveners

should be preparegto demonstrate at the hearing

how this matter affects their interesa.

Dated this 2nd dai of Octáber, 2002.
sTATEOF UTAH

DIVISION OFOIL, GAjs&cMINING
s/ John R. Baza

Assocíate Director

Published October9, 2002 ín the San Juan

Record, Monticello,



From: Chris Kierst
To: GilHunt
Date: 12/9/03 2:02PM
Subject: Re: Acid Gas Disposal Wells??

My inclination is to err on the side of the nature of the operation rather than the phase being dealt with. I
suggest lumping it with WD rather than GI.

>>> Gil Hunt 12/09/03 01:42PM >>>

I thinkto avoid adding any additional complications to our various reporting activities we should just use
one of the existing well types, I don't really care which one. This willallowall of our beans to be counted. I
am more concerned with the duel completed wells which at present are not being counted, at least in
injection related ways.

>>> Don Staley 12/05/03 08:20AM >>>

This morning, Chris asked Carol ifwe are going to set up a database well type code for acid gas disposal
wells. Is thissomething that you technicalboys want? With my very limited background knowledge of the
situation, I guess our only current options are to show them as Gas Injection or Water Disposal wells.
Please get your heads together and let me know how you want to see these wells in the database. Your
wish is my command. Thanks.
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EMERGENCY RESPONSE PLANI
PUBLIC PROTECTION PLAN

SPILLER CANYON FACILITY
ACID GAS INJECTION PIPELINE

PREPARED FOR:
TOM BROWN, INC.

Final version of12/11/02
KIA

PREPARED BY:
CORDILLERAN COMPLIANCE SERVICES, INC.

826 21½ ROAD
GRAND JUNCTION, COLORADO
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1.00 PURPOSE

This Emergency Response Plan and Public Protection Plan (Plan) is specific to the Spiller
Canyon Acid Gas Injection Facility owned and operated by Tom Brown, Inc. (TBI). This
document is designedto provide for the safety and welfare of facility personnel, the community,
the environment, and property.

This Plan establishes evacuation procedures, assigns response duties to specific individuals,
provides for notification of outside agencies, and provides details of actions to alert and protect
the public. This Plan will be activated immediatelyupon the detection of the release of a
potentially hazardousvolume of hydrogen sulfide (H2S).

I
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2.00 GENERAL INFORMATION ON AND PHYSIOLOGICAL RESPONSES TO
HYDROGEN SULFIDE (H2S) AND SULFUR DIOXIDE (802)

2.10 HYDROGEN SULFIDE (H2S

Hydrogen sulfide is a flammable, highly toxic, colorless gas that is heavier than air, with the odor
of rotten eggs. It can be detected by smell at a concentration in air of only 0.002 parts per million
(ppm). Above concentrations of 100 ppm, it will deaden the sense of smell in a few minutes, and
at a concentration of 700 ppm, a single breath can be fatal. If ignited, it bums with a blue flame.
In still air it tends to accumulate in low places in dangerous concentrations. However, if it is
warmer than the surrounding air, it may tend to rise. The upper flammability limit of H2S in air
is 44% and the lower flammability in air is 4%.

Breathing low concentrations of H2S can cause headaches. Higher concentrations (0.01percent
by volume) cause irritation of the eyes, nose, throat, and lungs. Eyes become red and swollen,
accompanied by sharp pain in more severe cases. Still higher concentrations (0.05percent by
volume) cause dizziness, unconsciousness, and failure of respiration.

The Threshold Limit Value (TLV)is 10ppm (0.001%)in air. This is the limit for eight hoursof
continuous exposure as recommended by the American Conference of Governmental Industrial
Hygienists. The health and safety reference values of various concentrations of H2S are listed in
the toxicity chart below. A Manufacturers Safety Data Sheet (MSDS) for hydrogen sulfide is
included in Appendix F.

2.20 SULFUR DIOXIDE (SO2)

Sulfur dioxide is formed with the burning of hydrogen sulfide gas. Sulfur dioxide is a pungent,
irritating, suffocating, colorless gas. This gas is normally heavier than air and concentrations
above 400 ppm are considered dangerousfor even brief exposures.

Under special circumstances hydrogen sulfide gas may be ignited in order to dissipate a gas cloud
and reduce the impact on a local area. Often these burning temperatures are enough to raise and
mix the SO2 with air in a ratio well below toxic levels. However, great care and proper
monitoring should be used when this is attempted.

Due to the irritating effect of SO2 at low concentrations of less than 5 ppm, there is usually no
doubtas to it's presence in an area, which provides better watning characteristics than H2S.

2.30 TOXICITY CHART

Hydrogen Sulfide 1.18 10 100 ppm/1hr. 700 ppm
Sulfur Dioxide 2.21 2 50 ppm/1hr. 400 ppm

Notes:
(1) Specific gravity of air = 1.00.
(2) TLV - Threshold Limit Value.
(3) Hazardous Limit - concentration that may cause death with short term exposure.
(4) Lethal concentration - Concentration that may cause death with only a few breaths.
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3.00 TREATMENT PROCEDURES FOR H2S AND SO2 EXPOSURE

A. Remove the patient to fresh air. Personnel should & use fresh air breathing
equipment whenentering an area to retrieve a person who has beenovercome with H21

B. Call a physician and get patient under his care as soon as possible.

C. If breathing has ceased, begin artificial respiration immediately. Give cardiopulmonary
resuscitation (CPR) only if there is no pulse and no breathing. Continue revival efforts
until physician arrives or, if patient is mobile and it is determined thathe should go to the
hospital, continue oxygen inhalationunder the physician's direction.

D. Administer oxygen to help eliminate toxicsubstances fromblood stream.

E. Keep the patient at rest and protect from chilling.
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4.00 OPERATIONAL PRECAUTIONS AND PROCEDURES

4.10 INJECTION WELL SYSTEM

The acid gas injection well system originates at the TBI Lisbon Gas Plant and consists of
compression equipment, a piping system, a line heater, and the injectionwell. A 2-inch, high
pressure pipeline is used to move a dense phase mixture of H2S and CO2 frOm the Lisbon Gas
Plant to the injectionwell site. The concentration of the H2Svaries from 4 percent to 56 percent
by volume. A flow diagramof the system is shown in Appendix A.

The "process" pipeline to the well will contain the "H28 rich" or "process" fluid and will be new
2 inch schedule 160 API-5L X42 carbon steel pipe. A pressure control valve in the "process"
pipeline, located near the well B-624 wellhead, will maintain pipeline pressure (ie compressor
discharge pressure) at the normal operating pressure of 1500 psig. The design pressure of the
carbon steel line is 2165 psig at 350 deg F; the compressors will shut down on high pressure at
1950 psig. Backup relief valve pressure protection is afforded at the 2165 psig level.

Under normal conditions there will be no flee water in the pipeline thereforelittle corrosion is
anticipated. However, a contingency corrosion allowance in excess of 0.250" has been provided.
The "process" pipelinewill originateat the emergency shut down (ESD) valves on the discharge
of thecompressor and terminateat the master valve on the wellhead. Connected to the "process"
pipeline is the "blowdownto flare" which is an identical pipe that is connected to the Lisbon
plant flare at a location near the compressors. The "blowdown to flare" contains an ESD valve
that may be opened to allow the contents of the "process" pipeline to safely flow to flare.
Corrosion inhibitor may be injected at the inlet to the "process" pipeline or at the wellsite if
necessary. A corrosion coupon will be installed inside the pipeline near well B-624 that can be
extracted and examinedperiodically to quantitatively evaluate the extent of metal loss due to
corrosion, if any. Initially, there will not be a pipeline connecting to well A-713A, because B-
624 is expected to be able to handle all of the H2S-richgas. An additional pipeline connection to
A-713A will be permitted and constmoted only if necessary.

There are pressure, temperature and other instrumentslocated at the B-624 wellsite that are
monitored and controlled by a "programmable logic controller" (PLC) at the wellsite. The
wellsite PLC will communicate with plant's distributive computer control system (DCS) system
using a Supervisory Control and Data Acquisition (SCADA) communications system. The
pressure and temperature of the process pipeline will be measured at the pipeline entrance and
also on the wellsite. The PLC system will continuously monitor key process variables on the
wellsite and will alarm the plant's control operatorif operations go outside of normal boundaries.

The injection well system is constantly monitored via a SCADA system integrated into the
computer network at the Lisbon Gas Plant control room. Pressures, and temperatures can be
monitored on this system. The system can be shut-down by the control room operator by using
the SCADA system. The computer monitoring system gathers information from pressure,
temperature,and H2S, monitors attached at several points to the injection well system.

All system components are designed and constructed to withstand the operating conditions of the
system. The injection system is protected from overpressure situations by safety pressure relief
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valves which are connected by a closed system to a flare at the Lisbon Gas Plant. Additionally,
any manual or emergency purging of the pipeline or injection well system will flow to the plant
flare. An existing and continuous supply of nitrogen and residue gas at the Lisbon Gas Plant is
available to displacethe entire volume of the injectionwell system, if necessary, to help mitigate
hazardous situations.

Only qualified, authorized personnel, trained in TBIoperation and safety procedures are allowed
to operate and maintain the injection well system. The entire length of the injection pipeline is
visually inspectedon a regular basis, by operations personnel. Access to the road throughthe
Spiller Canyon area adjacent to the injection well site and injection pipeline is limited to TBI
personnel. Access is restricted by locked gates on either end of the road in the controlled area.

4.20 WORST CASE SCENARIO RADIUS OF EXPOSURE

The procedures and systems described above are in place to assure that an emergency or
potentially hazardous situation remains a highlyunlikely possibility. However, a rupture in the
high pressure pipeline and a resulting releaseof approximately5,000 pounds of hydrogen sulfide
(an estimated 10-minute release) was chosen for analysis as the worst case scenario. With
guidance from Bureau of Land Management (BLM) Onshore Order Number 6, a calculation of
the radius of exposure has been performed for thisworst case release from the injection system.

The Environmental Protection Agency (EPA) software program TSCREEN was used to
determine the H2S concentration levels at 100-meter intervals from the release point. The
TSCREEN calculation results are shown in Appendix E.

The BLM Onshore Order Number 6 is particularly concemed with 500 part per million (ppm)
and 100 ppm radius of exposure concentration levels. The BLM requires a Public Protection
Plan when: the 100 ppm radius of exposure is greater than 50-feet and includes any area that the
public could be expected to frequent;the 500 ppm radius of exposure is greater than 50-feet and
includes any part of a public road or highway, or; the 100 ppm radius of exposure is equal or
greater to 3,000-feet and includes public roads or facilities.

The 500 ppm radius of exposure calculated for this worst case release is approximately 884-feet,
and the 100 ppm radius of exposure is approximately 1,592-feet. As there are public roads and
public (BLM) lands within these distances, a Public Protection Plan is required for the Spiller
Canyon Facility and the injection well system. The Site Map shown in Appendix B includes the
radius of exposure information.

4.30 PROTECTION OF PERSONNEL

The following safetyequipment is available at theLisbon Gas Plant or at the injection well site:
- First aid kits: small kits stored in buildings and vehicles.

large "jump"kits including advanced treatmentsupplies.
- Self contained breathingapparatus (SCBA) with 30-minute air tanks.
- Self contained breathing apparatus (SCBA) with 5 to 7-minute air tanks (Escape
Packs)
- Air line breathing apparatus with escape bottle for prolonged work. (Cascade system)
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The following monitoring equipment is availableat the Lisbon Gas Plant or at the injection well
site:

- Manually operated portable Sensidyne Gastec monitors with detectortubes designed to
monitor both H2Sand SO2 levels in tile atniospliere.
- Electronic personnel monitors with constant digital readout of either Lower Explosive
Limit (LEL%), Hydrogen Sulfide concentration (H2Sppm), or Oxygen (O2%). & Wee
sensorsare constantly active and able to sound an alarm.
- Area monitors are located throughout the injection well system and in the plant
buildingsfor H2S,Fire, and LEL.
These monitors are connected to a Gaitronic emergency alarm horn capable of five
distinct alarms:

Evacuation - Siren Fire - Hi/Lo
H2S - Yelp Oxygen - Constant Horn
LEL - Warble

Testing of all emergency alert and monitoring equipment is conducted on a monthly basis using
the appropriate calibration and testing equipment and procedures for each type of sensor or
alarm. All documentation of testing is kept on file at the Lisbon Gas Plant main office.

4.40 COMMUNICATIONS

Communication systems at the Lisbon Gas Plant and the Spiller Canyon Facility include:

- Telephones: Locatedthroughoutplant and offices.
- Hand Held radios: Located on operators, mechanics and personnel,

o The frequencies are:
Tx Freq. 456.550

451.550

Rx Freq. 451.550

- Emergency Response radios: Located in Lisbon Gas Plant Training Room.
o The frequenciesare:

Tx Freq. 151.505
152.870
151.520

Rx Freq. 151.505
152.870
15L520

- Mobile phones: Located in pickup trucks and control room.

4.50 FIRE CONTROL EQUIPMENT

The following is the fire control equipment available at the Lisbon Gas Plant or at the Spiller
Canyon Facility:

30# Dry Chemical Fire Extinguishers Located throughoutthe plant and injection
system area at exit locations. Also at key
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locations outside buildings, where the risk
of fire is great.

350# Dry Chemical Fire Extinguishers Located in key locations where large
volumes of dry chemical might be needed.

20# CO2 and Halogen fire extinguishers Located at MCC buildings where electrical
fires are most likely to occur.

2½#Fire Extinguishers Located at main office in key locations and
in company pickups.

AFFF foam vessel Located in the Old Process Building area of
AFFF 55-gal drums the Lisbon Gas Plant. It can be distributed

to different areas of the plant where oil
spiBs may occur.

AFFF foam - 5-gaHon cans Located in Lisbon Gas Plant warehouse.
Used to inject foam at any location.

Automatic deluge system Located in the Lisbon Gas Plant
Fire Hose Stations Located at key locations in the plant area.
Monitor Stations Located at key locations in the plant area.
Foam Station Located in the Old Process Building area of

the Lisbon Gas Plant.
Volume of Fire water available - 20,000 Two 10,000 barrel tanks located on hiB east
Barrels of Lisbon Gas Plant.
Discharge Pressure of Fire water - 150 - Pressure is provided by one electric pump
175# and one diesel driven pump when

electricity is not available.

TESTING OF ABOVE EQUIPMENT

- Automatic Sprinkler system - Tested annually and documented.
- 30# Dry Chemical fire extinguishers - tag checked monthly and tested

annually/documentationmonthly.
- 350 # Dry Chemical fire extinguishers - Tag checked monthly/testedannually/

documentationmonthly
- 2 1/2 # Dry Chemical fire extinguishers - Tag checked monthlyltested

annually/documentationmonthly
- CO2 & Halogen fire extinguishers - Tag checked monthly/tested

annually/documentationmonthly
- Fire water pumps electric/diesel - Tested weekly/documented
- Volumetric flow rate of fire water - Tested annually
- Monitors and Fire Hose stations - Tested Semi-annually
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4.60 DECONTAMINATION EQUIPMENT

Disposable Tyvex suits, SCBA gear, disposable gloves, kiddy pools, pump sprayers,
decontaminationdetergents,neutralizers, rinse water, duct tape, eye protection, brushes, rubber
boots and marking tape is available. This equipment is located in the Lisbon Gas Plant
Emergency Response Trailer and warehouse.

All equipment used dealing with communication, fire protection, spill control and
decontamination is tested, maintained and documented on a regular basis to assure proper
operation.

4.70 INTERNAL EMERGENCY RESPONSE

The followingemergency response teams/personnel are available at the Lisbon Gas Plant:

- Lisbon Gas Plant Fire Brigade - Certified Trained
- Lisbon Gas Plant HAZMAT Team - Certified Trained
- Confined Space Rescue Team - Certified Trained
- Emergency Medical Technicians - Certified Trained
- All Employees trained in first aid/CPR - Certified Trained

Please refer to the Emergency Contact List in Appendix C for contact information.

4.80 OUTSIDE EMERGENCY AID

External emergency response personnel and services include (but are not limited to) the
following:

- Ambulance Service is available from the townsof Moab and Monticello.
- Medical First Responders and Fire response is available fromthe town of Lasal.
- Air Life Medical transport is available from St. Mary's Hospital in Grand Junction,

Colorado.
- Law Enforcement is available from San Juan County Sheriff , Utah Highway Patrol,

and the Bureau of Land Management, which respond from Monticello, Utah.

H28 Awareness trainingis made available annually to all emergency responders.

Please refer to the Emergency Contact List in Appendix C for contact information.

4.90 EMERGENCY PROCEDURES AND NOTIFICATION

All actions taken and procedures used by facility personnel in response to a fire, explosion, or
release of hazardous waste are outlined in the Lisbon Gas Plant Emergency Preparedness Plan
and Procedure Manual located at the Lisbon Gas Plant Change room and Control room. Other
copies are held by key TBI personnel.

Released wastes and liquid are collectedand contained usingprocedures found in the Lisbon Gas
Plant Emergency Preparedness Plan and Procedure manual, the Spill Prevention Control and
Countermeasure (SPCC) plan, and the Waste Management/Minimizationguideline manual. If
characterization of a waste is not known, testing is performed to determine the waste



12-11-02; 3:10PM;Tom BroWn. Inc. ;435 686 2341 # 12/ 43

O O

classification. All wastes are handled according to their type. If it is a hydrocarbon waste mixed
with soil and contains contaminant concentration levels above the appropriate limits, it is
landfimned on TBI property until it reaches contaminant concentration limits set by the Utah Oil,
Gas and Mining Division. If wastes are found that are classified as hazardous wastes, they are
disposed of at an appropriate hazardous waste disposal facility.

Notification to Federal, State and Local agencies to report releases of hazardous waste, spills or
incidents requiring reporting is accomplished through the Lisbon Gas Plant Spill Prevention
Control and Countermeasure plan (SPCC), which follows a formatted initial reporting sequence.
This initial report is usually submitted verbally over the phone to the appropriate agency and
followed up by a written report within 7 days of the incident.
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5.00 HYDROGEN SULFIDE EMERGENCY PROCEDURES

The following procedures should be used when an uncontrolled release of any substance ·

containing H2S occurs.

- Immediately upon discoveryof a potentially hazardous or emergency situation, the Lisbon Gas
Plant control room and the on duty supervisor shall be notified. The supervisor who is notified
will becomethe "Incident Cornmander" and takecharge of the response until he is relieved by his
supervisor.

- TheEmergency will be approached using the "Incident Command System" if no outside aid is
required. The "Unified Incident Command System" will be used if public agencies are included
in theresponse.

- At least two people should don fresh air breathing equipment (SCBA) and monitor the air for
H28to determine both flammable and toxicityand establish safe areas.

- When the emergency response team is in place and equipped for rescue or repair, approach the
release with monitors and determine extent of problem from both a flammable and toxic
standpoint.

- Determine wind directionand establish a SAFE ZONE where response equipment and backup
personnel can safely operate.

- Determine if the release threatenscounty roads or local mines (See Site Map in Appendix B).
If either are threatened,activate the Public Protection Procedures in Section 6 of this response

guide.

- Conducta briefing in the SAFE ZONE to establish a plan of action for entry and determine
what additional personal protective equipment will be required for ENTRY PERSONNEL
ANDBACKUP PERSONNEL.

- Assemble needed equipment in SAFE ZONE.

- When a safe plan of action has been agreed upon, ENTRY PERSONNEL may approach the
release. Backup personnel should remain in the SAFE ZONE and be equipped for rescue if it
should become necessary.

UNDER NO CIRCUMSTANCES SHOULD CONTROL EFFORTS BE ALLOWED TO
PROCEED WHERE PROPER ACTION HAS NOT BEEN TAKEN TO ASSURE THE
SAFETY OF RESPONSE PERSONNEL. Workers are considered safe only when they are

breathing air with less than 10 parts per million (ppm) of HydrogenSulfide.

- Once the release has been controlled and monitoring has shown that the HOT ZONE is safe
(<10ppm H2S and 0% LEL), clean up and repair work may begin.

- Formal notification of the incidentshould be made throughline management.

- A Critiqueof the incident should follow.
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6.00 PROTECTION OF THE GENERAL PUBLIC

6.10 NOTIFICATION OF POTENTIAL DANGER

- Warning signs are prominently displayed at the injection well site and at all access points to the
Lisbon Gas Plant and the Spiller Canyon Facility.

- Written notification will be made to all mineral and grazing lease holders within the calculated
potential exposure areas.

- Response planning will be coordinated through the San Juan County Emergency Response
Coordinator located in Monticello, Utah.

6.20 EMERGENCY EVACUATION AND ISOLATION OF DANGER AREA

In the event toxic gases are released in such quantities as to be a possible hazard to the public the
following steps (in addition to the procedureoutlined in Section 5.0) will be taken by the person
in charge:

- Choose a command post site in a safe area.

- Alert by telephonethe Incident Commanderor the Safety Managerand notify the person of the
situationand your choice of a command posts.

- Notify localLawEnforcementOfficials of the need to restrict entry to the area and the location
of your command post. Request their assistance in restricting entry into the dangerarea by
placing roadblocks or barriersin safe areas.

Note-Alternate command posts and roadblocks may be required, the Incident Commandermay
make changes in the locations listed above. Care should be taken to notify all responders of the
changes.

- Evacuate all active mines in the danger area. Mineowners have received prior notification that
conditions could arise that would require their cooperation in clearing the area.

- Notify all grazing lease holders of the danger and what sections need to be evacuated by
humans. (See Appendix D for lease holders names and what land Sections they hold grazing
rights on.)

- If evacuation cannot be accomplished in a timely manner and the H2S release is posing an
immediatethreat to human life, the IncidentCommander may chose to ignitethe gas. Because of
the increased risks igniting the gas can pose for response personnel, only the Incident
Commander can give this order.
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APPENDIX A
MECHANICAL FLOW
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APPENDIX B
SITE
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FIGURE1

LEGEND
SITE MAP

TOM BROWN,INC.
SP LLER CANYON FACILITY

100 ppm RADIUSOF EXPOSURE = 500 ppm RADJUS OF EXPOSURE SAN JUAN COUNTY, UTAH

mvom onre 7/w/o2

REVISIONNUMBER: aC2

DMWN im DuP

MAP SOURCE 7.5 MINUTEU.S.G.S. TOPOGRAPHIC MAP (LISSON VALL£Y QUADRANGLE) PROJECT# EGO20Š4

SITE LEGAL LOCATION:NE NW,SECTION 24. TOWNSHiP30 SOUTH,RANGE24 EAST SCALE-1:12,000



12-11-02; 3:10PM;Tom Brown, Inc. ;435 686 2341 # 19/ 43

O O

APPENDIX C
EMERGENCY CONTACT
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APPENDIX C
EMERGENCY CONTACT LIST

Utah Division of Environmental Quality 800.458.0145
Utah Division of Water Quality 801.538.6146
EPA 24-Hour Spill Notification Number 303.293.1788
Department of Transportation National Response Center 800.424.8802
Utah Division of Oil, Gas,& Mining 801.538.5340
Utah Oil & Gas ConservationCommission 801.538.5277*Utah State HighwayPatrol 800.492.2400*Utah State HighwayPatrol-HazardousMaterials Division 435.336.4461*Ambulance Service (Moab) 435.259.8115*Ambulance Service (Monticello) 435.587.2237
Ambulance Service (Grand Junction Air Life) 800.332.4923*Hospital(Allen Memorial-Moab) 435.259.7191*Hospital(SanJuan Hospital) 435.587.2116*Grand County Sheriff (Moab) 435.259.8115*SanJuan CountySheriff (Monticello) 435.587.2237*Moab Area Fire Department 435.259.5551*LaSal Area FireDepartment 435.686.2388*Monticello Area Pire Department (Contact throughSan Juan County Sheriff) 435.587.2237
*BlandingArea Fire Department 435.678.2313
U.S. Dept. of Interior, Bureauof Land Management 970.878.5555

Moab Field Office 435.259.6111
Tom Brown CorporateOffice 303.260.5000
Tom Brown LisbonGas Plant Office 435.686.7600
Tom BrownLisbon Gas Plant Control Room 435.686.7620
Tom Brown LisbonGas Plant Control Room (24 Hour Emergency Number) 435.686.2271
Doug Rosa, Lisbon Gas Plant Superintendent 435.686.7603
Rick Costanza, Field Supervisor 435.686.7612
Kenny Allred,Corporate Safety Manager 435.686.7604

*= these are non-emergency numbers. Emergency calls should dial
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APPENDIX D
LEASE HOLDER INFORMATION

MINE OPERATORS & NOTIFICATION ADDRESSES
Anderson, James, Estate,Box 9196,Salt Lake City,UT,84109
Atlas Corporation,Box 1207,Moab,UT,84532
Bailey,Rick,P.O. Box 1129,Monticello,UT,84535
Baker,W.V.,1766 W4575 S,Roy,UT,895IO
Baker,W.V.,Box 10628,Reno,NV,89510
Birch,Arthur,190 W. Canter,Huntington,UT,84501
Boyd,MaxineS.,1490 E. 500 South #28,Price,UT,84501
Brown,Nancy,8604 E. Devonshire,Scottsdale,AZ,85251
Butzow,George,Box 713,Huntington,UT,84528
Butzow,Tonia,Box 713,Huntington,UT,84528
Clemons,Paul B.,8604 E. Devonshire,Scottsdale,AZ,85251
Crowley,Delsie,1501 S. Mesa,Montrose,CO,81401
Dearth,A.E,672 MividaDr.,Moab,UT,84532
Dearth,A.F.,54 S. Flora Way,Golden, CO,80401
F804 Inc.,2800 S. University Blvd.,Denver,CO,80210
Francis,Clara,420 Topaz Circle,Moab,Ut,84532
Francis,Lyle G.,420 Topaz Circle,Moab,UT,84532
Francis,Lyle,420 Topaz Circle,Moab,UT,84532
Giles,Albert, % Bob Shumway,3080SpanishTrail Dr.,Moab,UT,84532
Hart,C.J.,97417 1/4 Rd.,Fruita,CO,81521
Hart,C.J.,Box 1075,Vernal,UT,84078
Hart,C.J.,Box 2492,Durango,CO,81302
Hart,C.J.,Box 267,Durango,CO,81521
Hart,C.J.,Box 3037,Durango,CO,81302
Hart,C.J.,Box 713,Huntington,UT,84528
Heda Mining Company,Box C 8000,Cofeur D Alene,ID,83814
Homestead Mining CO/CA,155 Glendale #18,Sparks,NV,89431
Homestead Mining CO/CA,1726 Cole Boulevard,Golden,CO,80401
Homestead Mining CO/CA,650 California St. 9th Floor,San Francisco,CA,94108
Homestead Mining CO/CA,7625 W. 5th Ave.,Lakewood,CO,80226
Homestead Mining CO/CA,Box 10628,Reno,NV,89510
Homestead Mining COICA,Box
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Homestead Mining Co/CA,7625 West 5th Avenue,LakeWood,CO,80226
Hudson,H.Clay,Box 10628,Reno,NV,89510
Hudson,T.C.,Box 10628,Reno,NV,89510
Hudson,W.T.,155 Glendale#18,Sparks,NV,89431
Hudson,W.T.,7625 W. 5th Ave.,Lakewood,CO,80226
Kemper,R.B.,10720 McCume Ave.,Los Angeles,CA,90034
Kunkel,Burton F. % Bob Shumway,3080 Spanish Trail Dr.,Moab,UT,84532
Kunkel,Raymond E.,33 HolidayHaven,Moab,UT,84532
Kunkel,Raymond E.,8664 Monmouth Pl.,Denver,CO,80237
Lawther,HazelA.,156 N. Fraser Dr. W.,Mesa,AZ,85203
McCormick,Patricia,Box 149,Aurora,MO,62505
Melich,Mitchell,900 Donner Way,Salt Lake City,UT,84108
Mundy,H.N.,Box10628,Reno,NV,89510

Osanke,MaryLou,Box 1230,Ely,NV,89301
Osanke,Mary Lou,Box 193,LaSal,UT,84530
Osanke,Steve,Box 1230,Ely,NV,89301
Osanke,Steve,Box192,LaSal,UT,84530
Powell,Claudette,180 Braewick Rd.,Salt LakeCity,UT,84103
Powell,Claudette,Box 713,Huntington,UT,84528
Powell,Cory,Box 713,Huntington,UT,84528
Powell,Phillip,Box7I3,Huntington,UT,84528
Powell,Zachary,Box 713,Huntington,UT,84528
Redd,Paul,20923 T5 Road, Paradox,CO,81429
Richardson,Frank,Box 10628,Reno,NV,89510
Robinson,Dean (K.S. Summers),P.O.Box 67,Monticello,UT,84535
Rogers,Anna,Box 10628,Reno,NV,89510
Rogers,L.E.,Box 10628,Reno,NV,89510
Shumway,Bob, 3080 Spanish Trail Dr.,Moab,UT,84532
Standard Metals,P.O. Box 247,Silverton,CO,81433
Steen,Andrew K.,7621 El Monte Dr., Buena Park,CA,90621
Steen,Charles A.,7621 El Monte Dr.,Buena Park,CA,90621
Strode,Gary L.,62266 N. Star Dr.,Montrose,CO,81401
Umetco Minerals Corporation,Box 1029,Grand Junction,CO,81502
Uranium King Corporation,Box 1408,Coralles,NM,87045
WestmontEngineeringCompany% Bob Shumway,3080Spanish Trail Dr.,
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GRAZINGLEASE IIOLDERS

SECTIONS 19, 24
Rick Bailey, (Spring Creek Ranch) Phone (435) 587-2313
P.O. Box 1129
Monticello, Utah 84535

SECTIONS 10, 11, 14, 15, 21, 22, 23, 26, 27
Dean Robinson (K. S. Suunners), Phone (435) 587-2333
P.O. Box 67
Monticello, Utah 84535

SECTIONS 2, 3, 4, 9, 10, 11, 12, 13, [33 (BI#1)]Paul Redd, Phone (970) 859-7358
20923 T5 Road
Paradox, Colorado
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Spiller Canyon Release Run 7

TOTAL AMOUNT OF MATERIAL RELEASED (G) : .2300E+07
RELEASE HEIGHT ABOVE GROUND (M) : 1. 000

IATITIAL LATERAL DISPERSION SIGMA (Y) (M) : .0000

TIAL VERTICAL DISPERSION SIGMA (Z) (M) : .0000

******************************************************

*** SUMMARY OF PUFF MODEL RESULTS ***
******************************************************

MAXIMUMCONCENTRATION AND THE DISTANCE TO MAXIMOM
CONCENTRATION FOR DISTANCES BEYOND FENCELINE .010 (KM) .

R. NBAR SURPACE RELEASE MAXIMDM CONCENTRATION WILL OCCUR AT
FENCELINE .

AVERAGING MAXIMOM DISTANCE TO STABILITY
TIME (MIN) CONCENTRATION (G/M**3) MAX. CONC. (KM) CLASS

INSTANTANEOUS 2.312E+07 .010 S
1 3.859E+05 .010 S
5 7.717E+04 .010 S
15 2.572E+04 .010 S
60 6.431E+03 .010 S

******************************************************

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATÏONS **
******************************************************

*********************************

*** PUFF DISTANCES ***
*********************************

TRE MAXIMUM CONCENTRATION AS A FUNCTION OF DONNWIND DISTANCE
AKD THE CONDITIONS THAT PRODUCED THE MAXIMUM AT THAT DISTANCE.

MT.XING HEIGHT (M) 320 .

WIND SPEED (M/SEC) 1.0

AVERAGING DOWNWIND DISTANCE (KM)
TIME (MIN) MAXIMDM CONCENTRATION (G/M**3) AT VARIOUS DOWNWIND DISTANCES.

STABILITY CLASS THAT PRODUCED THE MAX. LISTED BELOW
0.01 0.03 0.05 0.07 0.1 0.5

INST. 2.312E+07 3.450E+06 1.156E+06 5.391E+05 2.356E+05 5.1678+03
S S S S S S

1 3.859E+05 7.426E+04 3.451E+04 2.083E+04 1.220E+04 1.0918+03
S S S S S S

5 7.7178+04 1.485E+04 6.902E+03 4.167E+03 2.440E+03 2.183E+02
S S S S S S

15 2.572E+04 4.951E+03 2.3018+03 1.3898+03 8.135E+02 7.276E+01
S S S S S S

60 6.4312+03 1.238E+03 5.752E+02 3.472E+02 2.034E+02 1.819E+01
S S S 8 s
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i A.VERAGING DOWNWIND DISTANCE (KM)
T'IME (MIN) MAXIMOM CONCENTRATION (G/M**3) AT VARIOUS DOWNWIND DISTANCES.

STABILITY CLASS THAT PRODUCED THE MAX. LISTED BELOW
1.0 3.0 5.0 7.0 10.0 30.0

INST. 9.868E+02 7.147E+01 2.108E+01 9.4338+00 4.022E+00 2.911E-01
S S S S S S

1 3.853E+02 5.735E+01 1.919E+01 8.951E+00 3.911E+00 2.900E-01
s s s s s 's

5 7.717E+01 1.485E+01 6,902E+00 4.148E+00 2.346E+00 2.643E-01
S S 8 S S S

*15 2.572E+01 4.951E+00 2.301E+00 1.389E+00 8.135E-01 1.535E-01
S S S S 8 S

60 6.4318+00 1.238E+00 5.752E-01 3.472E-01 2.0342-01 3.914E-02
S S S S S S

STABILITY CLASSES
U = UNSTABLE
N = NEUTRAL
S = STABLE

* INDICATES AVERAGING TIME THAT WAS SELECTED FOR PLOTTING

********************************

*** END OF PUFF MODEL OUTPUT ***

********************************

I
i
I



Sp i ll er Canyon Re l ease Run 7
encel ine

27

24
' 2

18
IX i

15 i
Z 1
o '

s 12J

Z 6
o -

Z 3J
O |o Ii

OIi i * I i i a i ,0.00 0. 10 0.20 0.30 0.40 0.50'
0.60 0.70 0.80 0.90 1.0È

DISTANCE (Km)
Maximumconcentration2.572E+010micrograms/cubicmeter at 0.010



12-11-02; 3:1OPM;Tom Brown, inc- ;435 686 2341 # 29/ 43

APPENDIX F
HYDROGEN SULFIDE



12-11-02; 3:10PM;Tom BroWn, Inc. ;435 688 2341 # 30/ 43

O
MATERIAL SAFETY DATASHEET

LEX
Hydrogen Sulfide

1. PRODUCT ANDCOMPANYIDENTIFICATION

Product Name: HydrogenSulfide Formula: H2S Molecular Weight: 34.08
Chemical Name: Hydrogen Sulfide Chemical Family: Inorganic Sulfides CAS#7783-06-4
Synonyms: Hydrogensulphide,sulfureted hydrogen,hydrosulfuricacid
Product Use: Purificationofacids, and wastewater and in the manufacture of sulfurand organosulfur compounds

MARSULEXInc. MARSULEX Inc.
111 GordonBaker Road 11652 -99th Avenue Emergency Telephone Number
Suite 300 Fort Saskatchewan
North York,ON Alberta T8L 2T2 Chemtrec 1-800-424-9300
M2H3R1 (780) 998-2225
(416) 496-9655 Canutec (613) 996-6666

2. COMPOSITIONIINFORMATIONON INGREDIENTS

Hazardous Ingredients ¾ by Wt. CAS Number

HydrogenSultide 99,9 7783-06-4

3. HAZARDINFORMATION

EMERGENCYOVERVIEW:
DANGERIColoriess gas with rotten egg odor. POISON. EXTREMELYFLAMMABLE.May be fatal if inhaled. Causes
eye irritation.Heavlerthanair. Mayaccumulate in low places such as pits, trenches,well cellars and sumps. Odor of
rotten eggs is not a dependable indicator of presence of hydrogen sulfideat concentrations over 100 ppm. When bumed,
hydrogen sulfideforms sulfurdioxide, a poisonous, coloriessgas witha pungent odor. Read theentire MSDS for a more
thoroughevaluationof the hazards.

National Fire Protection Association (NFPA) Rating
Hazardous Materials identification System (HMIS)Rating

NFPA HMIS 4 = Extreme/Severe

HEALTH 4 4 3 = High/Serious

FIRE 4 4 2 = Moderate

REACTIVITY 0 0 1 = Slight

SPECIAL 0 = Minimum
W = WaterReactive

EffectiveDate: November2001 MSDS\H2S11 01
Page 1 of
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MATERIALSAFETY DATASHEET

MARSULEX
Hydrogen Sulfide

3. HAZARDINFORMATION(continued)

POTENTIALHEALTHEFFECTS:

Exposure Lknits:

ACGlH(TLV)* OSHA (PEL)

Hydrogen Sulfide 10ppm (14 mg/m') (TWA) 10 ppm (14 mg/m') (TWA)

15 ppm (21mg/m') (STEL) 15 ppm (21mg/m') (STEL)

20 ppm (Ceiling)
*-NOTICEOF INTENDED CHANGE: A decrease of the TLV-TWAto 5 ppm and the deletionof theSTELare proposed.

POTENTIAL HEALTH EFFECTS:

Eye Contact: Inflammation and irritation of theeyes can occur at very low airbome concentrations(sometimes less than
10 ppm). Exposure over severalhours or days may result in "gaseyes" or "sore eyes" withsymptomsof scratchiness,
irritation, tearing and buming.Above 50 ppm, there is intense tearing,blurringof vision and pain when looking at light.
The victimmay see rings around bright lights. Most symptoms disappear when exposure ceases. However, in serious
cases the eye may be permanentlydamaged. Contact withliquid H2Smay freeze the eye and cause severe damage or
blindness.

Skin Contact: Rarely, the gas may irritate the skin. Contact withliquid H2Scan cause frostbite (freezing of the tissue).

Inhalation: At concentrations of 0.13 to 30 ppm, the odor is obvious and unpleasant. At 50 ppm, marked dryness and
irritation of the nose and throat occurs. Prolonged exposure may cause a runny nose, cough, hoarseness, shortness of
breath and pneumonia. At 100-150 ppm, there is a temporary loss of smell. At 200 to 250 ppm, H2S causes severe
irritation as well as symptoms such as headache, nausea, vomiting and dizziness. Prolonged exposure may cause lung
damage (build-up of fluid in the lungs). Exposure for 4 to 8 hours can cause death. Concentrations of 300-500 ppm
cause these same effects sooner and more severely. Death can occur in 1 to 4 hours. At 500 ppm, excitement,
headache, dizziness, staggering, unconsciousness and respiratory failure occur in 5 minutesto i hour. Death can occur
in 30 minutesto i hour. Exposures above 500 ppm rapidly cause unconsciousness and death. Severe exposures, which
do not result in death, may cause long-term symptoms such as memory loss, paralysis of facial muscles or nerve tissue
damage.

Ingestion: Notapplicable.

Existing Medical Conditions Possibly Aggravated By Exposure: Breathing of vapors may aggravate neurological,eye
and respiratory conditions .

Chronic Effects: No evidence.

Carcinogenicity· Hydrogen sulfideis notclassifiedas a carcinogenby NTP (NationalToxicology Program), IARC
(Intemational Agency for Research on Cancer),).ACGlH (American Conference of Govemmental Industrial Hygienists) and
not regulatedas a carcinogenby OSHA(OccupationalSafety and HealthAdministration).

EifectiveDate:November2001 MSDS\H2S 11_01
Page 2 of
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MATERIALSAFETY DATA SHEET

MARSULEX
Hydrogen Sulfide

4. FIRST AIDMEASURES

General: Take proper precautions to ensure your own safety before attempting rescue; e.g., wear appropriate
protective equipment. Effects of contact or inhalation may be delayed. Ensure thatmedicalpersonnel are aware of the
material(s)involved, and take precautions to protect themselves.

Skin Contact: If the IIquidis splashed on the skin, as quickly as possible, flush contaminated area withlukewarm,gently
running water for at least 20 minutes. Under runningwater, carefullycut around clothingthat sticks to damaged skin and
remove rest of garment. Obtain medical attention immediately. Completely decontaminate clothing,shoes and leather
goods beforere-use, or discard.

Eye Contact if irritation occurs, immediatelyflush eyes with running water for a minimum of 20 minutes. Hold eyelids open
during flushing. ObtainmedicalattentionIMMEDIATELY.

Inhalation: Remove source of contaminationor move victimto fresh air. Give artificialrespiration ONLY if breathing has
stopped. GiveCandlopulmonaryResuscitation (CPR) onlyifthere is no pulse AND no breathing. Oxygen may be beneficial
ifadministeredby a person trained in its use, preferably on a physician'sadvice. Obtain medical attentionIMMEDIATELY.

Ingestion: Not applicable.

5. FIRE FIGHTINGMEASURES

Flash Point (method): Notapplicable,product is a gas.
Autoignition Temperature: 260°C (500°F)
Flammabliity Limits in air(%): UEL: 44% LEL: 4.0%

Fire and Explosion Hazards: Oxides of sulfurmay be produced in fire.

Extinguishing Media: Water spray,dry chemical, "alcohol"foam or carbon dioxide

Special Fire Fighting Procedures: H2Sis extremelytoxic. Fight fires from safe distance or protected location. Stay
upwind. Wear full protectiveequipment. H2Smay travel some distance along the ground to a source of ignition and flash
back. Itmay collect in lower, poorlyventilated areas. Water or foam may cause frothing. Use water to keep fire-exposed
containers cool, toflush spillsaway from populated areas and todilutespillsto non-combustiblemixtures.Stop escaping
flow of gas rather thanextinguishthe fire. Iffire is extinguished and gas continues to escape, an explosivemixturecould
form. Ifnecessary to extinguish the fire, use carbon dioxide or dry chemical.

NOTE: Also see "Section 10 - Stability and Reactivity"

Effective Date: November 2001 MSDS\H28 11_01
Page 3 of
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MATERIAL SAFETY DATA SHEET

Hydrogen Sulfide

6. ACCIDENTAL RELEASE MEASURES

Steps to be taken in the event of a spill or leak: Evacuate area immediately. Restrict access to area untilcompletion
of clean up. Ensure clean up is conducted by trainedpersonnel only. Remove all ignition sources (no smoking,flares,
sparks or flames). All equipment should be grounded. Ventilate area and stay upwind. Use appropriate Personal
Protection Equipment.Stop or reduce leak ifsafe to do so.
LiquidH2S: Do not touchspilled material. Prevent material from entering sewers or confined spaces. Stop or reduce
leak if safe to do so. If not, allow liquid to vaporize.
Gaseous H2S: Stop or reduce leak if safe to do so. If source of the leak is a cylinderand the leak cannot be stopped
safely, move the cylinder to a safe place in theopen air. Ifpossible, repair the leak or allowthecylinderto empty,
in the case of a large spill,evacuation of populated areas downwind mayhave to be considered. Deliberate ignition and
controlled bum of escaping hydrogen sulfide should be considered in order to reduce the riskto adjacent areas.
ComplywithFederal, Provincial/Stateand local regulationson reporting releases.

Note -Spills are subject to CERCLA reportingrequirements:RQ = 100 lbs (45.4 kg).

AlHA- Emergency Response Planning Guidelines(ERPGs)
ERPGs sæ for communityemergency planning limits and not workplace e×posure limits.

ERPG-1 : 0.1 ppm
ERPG-2 : 30 ppm
ERPG-3 : 100 ppm

The ERPG-1 is the maximum airbome concentration below which it is believed that nearly all individuals could be
exposed for up to 1 hr without experiencing other than mild transient adverse health effects or perceiving a clearly
defined, objectionableodor.

The ERPG-2 Is the maximum airbome concentration below which it is believed that nearly all individuals could be
exposed for up to 1 hr withoutexperiencingor developing irreversibleor other serious health eifects or symptoms,which
could impair an individual'sabilityto takeprotective action.
The ERPG-3 is the maximum airbome concentration below which it is believed that nearly all individuals could be
exposed for up to 1 hr without experiencing or developinglife-threatening health effects.

7. HANDUNGAND STORAGE

Precautions: Never workalone when handling H2S. Someone must be in communicationat all times and be equipped
and trained to rescue. IfH2Sis released, immediately put on a respirator and leave the area until the severityof the
release is determined. Ifnecessary to enter an area contaminated with H2S,follow precautions for confined space entry
including use of a supplied-airrespirator withfullfacepiece, adequate communication,safety belts and lifelines. People
workingwiththis chemical should be properly trained regarding its hazards and its safe use.

Handling Procedures and Equipment: Keep H2Saway from sparks, flames and other ignition sources. Post "NO
SMOKING"signs in area of use. Do not use near welding operations, flames, or hot surfaces. Prevent release of gas
into workplaceair. Since the sense of smell cannot be reliedupon todetect the presence of H2S, the concentration
should be measured by the use of fixed or portable devices. Ground all cylinders. Move cylindersby hand-truck or cart
designed for thatpurpose. Do not liftcylindersby theircaps or handle themwith oilyhands. Secure cylindersin an
uprightpositionat all times.Do not drop or permitcylindersto bang against each other. Leave valve cap on cylinder
untilit is secured and ready for use. Close all valves when not in actual use. Make sure valves on cylindersare fully
opened when used. Open and shut valves at least once a day, while cylinderis in use, to avoidvalve "freezing". Use the
smallest amount possible

Effecilve Date: November2001 MSDS\H2S 11_01
Page 4 of
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7. HANDLINGAND STORAGE (continued)

in designated areas withadequate ventilation. Haveemergency equipment available. Label containers and keep closed
when not in use. Empty containers may contain hazardous residues.

Storage Requirements: Store in a cool, dry, well-ventilatedarea, out of direct sunlight. Outside or detached storage is
preferred. Store away from heat and ignition sources, incompatible materials, and cylinders or other containers under
high pressure. Use grounded, non-sparkingventilationsystems and electrical equipment that does not provide a source
of ignition. Use corrosion-resistant structuralmaterials, lighting and ventilation systems in storage area. Store cylinders at
or above ground level, uprighton a level, fireprooffloor. Keep cylinderssecured in position and protected from damage.
Keep cylindervalve cover on. Label empty cylinders. Store full cylindersseparately from empty ones. Consider leak
detection and alarm systems, as required. Limitquantity in storage. Restrict access to storage area and post waming
signs. Keep storage area separate from populated work areas. Inspect periodically for deficiencies such as damage or
leaks. Have fire extinguishers available in and near the storage area. Comply with all applicable regulations for the
storage and handling of compressed gases and flammable materials.

8. EXPOSURE CONTROLSIPERSONAL PROTECTION

Recommendationslisted in thissection indicate the typeof equipment,whichwillprovideprotectionagainst overexposureto
this product Conditionsof use, adequacy of engineeringor other control measures, and actual exposures willdictate the
need forspecificprotective devices at your workplace.

Engineering Conhols: Engineering control methods to reduce hazardous exposures are preferred. Methods include
mechanical ventilation (dilutionand local exhaust) and process or personnel enclosure. Administrative controls and
personal protective equipment may also be required. Because of the high potential hazard associated with this
substance,
stringent control measures such as enclosure or isolation may be necessary. A continuous monitoring system with alarm
is recommended in areas where H2S is used. Use a non-sparking, grounded, corrosion-resistant ventilation system
separate from other exhaust ventilation systems. Exhaust through a scrubber directly to the outside. Supply sufficient
replacement air to make up for air removed by exhaust systems.

Skin Protection: Chemicalprotectivegloves, coveralls, boots, and/or other resistant protectiveclothingshouldbe worn if
there is potential for contact withthe liquid. Have a safety showerleye-washfountain readilyavailable in the immediate
workarea. A chemicalprotectivefull-body encapsulating suit and respiratoryprotectionmay be required in some
operations.
Resistance of materialsfor protective clothing: Guidelinesfor hydrogen sulfide:
RECOMMENDED (resistance to breakthrough longer than 8 hours): Tychem 10000(TM).
RECOMMENDED (resistance to breakthrough longer than4 hours): Teflon(TM).(8)
RECOMMENDED (estimated resistance to breakthrough longer than4 hours): Responder(TM).
NOTRECOMMENDED for use (resistance to breakthrough less than 1 hour):CPF3(TM).
Recommendations are valid for permeation rates reaching 0.1 ug/cm2/minor 1 mg/m2/minand over. Resistance of
specificmaterialscan vary from product to product. Breakthrough timesare obtained under conditions of continuous
contact, generally at roomtemperature. Evaluate resistance under conditions of use and maintain clothing carefully.

Effective Dat« November 2001 MSDS\H2S11_01
Page 5 of
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8. EXPOSURE CONTROLSIPERSONAL PROTECTION (continued)

Respiratory Protection: NIOSHrecommendations for hydrogen sulfide concentrations in air.

• Up to 100 ppm: Powered air-purifying respirator with cartridge(s) to protect against hydrogen sulfide; or gas mask
withcanister to protect against hydrogen sulfide; or SAR*;or full-facepiece SCBA.

• Emergency or planned entry into unknown concentrations or IDLHconditions: Positive pressure, full-facepiece
SCBA;or positîve pressure, full-facepieceSAR withan auxiliarypositive pressure SCBA.

• ESCAPE: Gas mask with canister to protect against hydrogen sulfide; or escape-type SCBA.
• NOTE: The IDLHconcentrationfor hydrogen sulfide is 100 ppm.

*NOTE:Substance reported to cause eye irritation or damage; may requireeye protection.
ABBREVIATIONS:SAR = supplied-airrespiralor;SCBA= self<ontained breathingapparatus. IDLH = Immediately Dangerous to Lifeor Health.

Eye Protection: Tight-fittingchemical safetygoggles. A face shieldmayalso be necessary if there is potential for contact
with liquid H2S.

EXPOSURE GUIDELINES:
HAZARDOUSINGREDIENT(S):
Hydrogen Sulfide:
ACGlH TLV 10 ppm (14 mg (TWA)*

ACGIH STEL 15 ppm (21 mg/m
OSHA PEL 10 ppm (14 (TWA)
NIOSH ImmediatelyDangerous to Lifeand Health Level (IDLH) 100 ppm (IDLH)

TLV COMMENTS:*NOTICE OF INTENDED CHANGE: A decrease of the TLV-TWAto 5 ppm and the deletionof the STEL are
proposed.

9. PHYSICALAND CHEMICALPROPERTIES

Physical State: Gas
Appearance and Odor: Coloriessgas or pressurised liquidwithoffensiveodor
Odor Threshold: 0.13 ppm.
Boiling Point: -60.2°C (-76.4°F)at 1 atm,
Melting/Freezing Polnt: -82.9°C (-117.2°F) at 1 atm,
Vapor Pressure: 1875 kPa at 20°C

Vapor Density: 1.189 (air= 1)
Bulk Density: Saturated Gas: 31.04 kg/m'at 21.1°C (70° F)

Saturated Liquid:774.2 kg/m' at 21.1°C(70° F)
Evaporation Rate: Not applicable
Solubility: 437 mL of gas in 100 mL of water at 0°C; 186 mL of gas in 100 mLof water at 40°C. Soluble in hydrocarbon

solvents, other, alcohol, glycerol and carbon disulfide.
pH: 4.1 (0.1N aqueous solution)

Eifective Date: November 2001 MSDS\H2S 11 01
Page 6 of 11
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10. STABILITYAND REACTIVITY

Stability Stable

Conditions to Avold: Keep away from heat and sources of ignition.

Materialsto Avoid:
• Oxidizingagents (e.g.peroxides and nitrates) - Mayreact violentlyor explosively.
• Fonns explosive reactions with bromine pentafluoride, chlorine trifluoride,nitrogen triiodide,nitrogen trichloride,

oxygendifluoride and phenyldiazonium chloride.
• Metals(e.g. copper,lead) - Forms metal sulfides.
• Metaloxides (e.g. nickeloxide) - Oxidizes and can ignite.

Corrosivity to Metals: Corrosive. Reacts to form metalsultides.Anhydrous hydrogen sulfide has low general corrosivity
towardcarbon steel, aluminum, inconel, Stelliteand 300-series stainless steels at moderate temperatures. Temperatures

greater thanca 260°C can produce severe sulfidation of carbon steel Wet hydrogen sulfide can be quite corrosiveto
carbon steel.

Hazardous Decomposition or Combustion Products: Toxic oxides of sulfur.

Hazardous Polymerization: Willnotoccur

11. TOXICOLOGICALINFORMATION!

Toxicological Data:

Humantoxicityvalues:
Man:lethal:600 ppm/30 min;800 ppm, immediate llethalityl

severe toxiceffects 200 ppm = 280 mg/cu m 1 min
symptomsof illness 50 ppm = 70 mg/cum

Animal toxicityvalues:
LC50 (rats): 444 ppm; 4-hr exposure
LC50 (mice): 673 ppm; 1-hr exposure.
LCSO(rats and mice): 1000 ppm; 15-30 minexposure
LC50(female mice): 985 ppm; 15-30 minexposure

Carcinogenicity: Hydrogen su11ideis not classilledas a carcinogen by NTP(National ToxicologyProgram), IARC
(Intemational Agency for Research on Cancer), ACGIH(American Conference of Govemmentaf Industrial Hygienisis) and

not regulatedas a carcinogenby OSHA (OccupationalSafety and Health Administration).

Reproductive Effects: No evidence.

Mutagenicity Data: No evidence.

Teratogenicity Data: Noevidence.

Synergistic Materials: None known

Effeclite Date:November 2001
MSOS\H2S11 01
Page 7 of
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12. ECOLOGICALINFORMATION

Atmospheric Fate: The lifetime of hydrogen sulfide is affected by ambient temperatureand other atmosphericvariablesincluding humidity,sunshine, and presence ofother pollutants. Once released intothe atmosphere, hydrogen sulfidewillbehave like many other gaseous pollutants and be dispersed and eventually removed. Residence times in theatmosphere range from about one day to more than 40 days, depending upon season, latitude, and atmosphericconditions.
Soli AdsorptionlMobility: When it is spilled onto soil, muchwillevaporate. However, since it is verysoluble in water,the
presence of waterin soil or falling as precipitation at the timeof the spillmay contribute to movement in the soil. If thesoilsurface is saturated withmoistureat the timeof the spill as might be the case after a rainfall, the spilledchemicalwillrunoffandlorevaporate away.
Degradation: Microorganismsin soil and water are involved in oxidationweductionreactions, which oxidize hydrogen
sulfide to elemental sulfur. Abiotic Degradation: Hydrogen sulfide does not absorb solar radiation reaching thetropsphere.It does not, therefore,undergo photolysis or react photochemically with oxygen, The primary chemicaltransformationof hydrogen sulfide in the atmosphere is oxidation by oxygen containing radicals to sulfur dioxide andsulfates.
Bioconcentration: Does not have bioaccumulationor food chain contaminationpotential.
Ecotoxic Effects: Harmfulto aquatic life. Fish toxicity;
TLm Lepomis macrochirus(bluegillsunfish)eggs0.0190 mg/l/72hr at 21-22° C in a flowthroughbioassay
TLm Lepomis macrochirus (bluegill sunfish) 35 day oldfry 0.0131 mg/l/96hr at 21-22°C in a flow through bioassay.
TLmLepomismacrochirus (bluegillsunfish)juveniles0.0478 mg/l/96hr at 21-22°C in a flow throughbioassay
TLm Lepomis macrochirus(bluegilisunfish)adults 0.0448 mg/l/96hr at 21-22 °C in a tiowthrough bioassay
TLm Pimephales promelas (fathead minnow)0.0071-0.55 mg/l/96hr at 6-24°C in a flow through bioassay
TLmSalvelinus fontinalis(brooktrout)0.0216-0.038 mg/l/96 hr at 8-12.5°Cin a flow throughbionssay
invertebrate And Microbial Toxicity Black sea mussels exposed to hydrogen sulfideexhibited changes in protein-
carbohydrate metabolism,total proteins, lactate and pyruvate, and transaminationenzyme activity in the mussel
haemolymph. LC50 (96 hr) Asellus 0.11 mg / I.

13. DISPOSAL CONSIDERATIONS

Do notdispose ofwaste withnormalgarbage, or to sewer systems.
• Responsibility for proper waste disposal is withthe owner of the waste, Work withthe appropriate regulatorybodies to

ensure compliancewithregulations.
• It may be possible to make waste H2Sgas harmless by dissolvingit in a sodium hydroxide scrubber, or by buming

the H2Sand absorbing the resultingsulfur dioxide.
• Trained, experienced personnel must perform waste treatmentprocedures with appropriate protectiveequipment in

approved treatment facilities.
• Clean-up materialmay be a RCRA Hazardous Waste on disposal.
• Provincial/Stateor local regulationsor restrictions are complex and may differ from Federal regulations.
• The information applies to the materialas manufactured. Processing, neutralizîng,use or contaminationmay make the

information inappropriate, inaccurateor incomplete.

EffectiveDale: November2001 MSDS\H28 11_01
Page 8 of
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14. TRANSPORT INFORMATION

U.S. (UnderDOT) Canada (Under TC)

Shipping Name: HydrogenSulfide Shipping Name: Hydrogen sulphide
Hazard Class or Division: 2.3 Classification(s): 2.3 (2.1)
Product identification No. (PIN):UN1053 Product identification No. (PIN): UN1053
LABEL(S): 2.3 - Poison Gas

2.1 - Flammable Gas

RQ: 100 lb (45.4 kg) Regulated Limits: 230 Kg

Special Provisions : Specla! Provisions :
T26 - Minimum shell thickness 102. "SPECIAL COMMODITY" or "MARCHANDISE
B14 -Insulation required on bulk packaging. SPECIALE" required on shipping document when
B9 - Bottom outlets not authorized, transportedby rail.
2 - Poison, InhalationHazard, Hazard Zone B.

Other Requirements: ERAP required for quantities
exceeding 3,000 kg

Limits to Mode or Method of Transport : Umits to Mode or Method of Transport :

CONSUMER COMMODITY:Prohibited
PACKAGINGEXCEPTIONS: None LIMITEDQUANTITY: Prohîbited
PASSENGER AIRCRAFT/RA1L:Forbidden PASSENGER VEHICLES: Prohibited
CARGO AIRCRAFT ONLY: Forbidden PASSENGERSHIP: Prohibited

15. REGULATORYINFORMATION

SARA Titlelli HA7.ARDCATEGORIES ANDLISTS

Product Hazard Categories )..jgs
Acute (Immediate) Health: Yes Extremely Hazardous Substance Yes
Chronic (Delayed) Health: No (40 CFR 355, SARA Title IIISection 302)
Fire: Yes CERCLA HazardousSubstance Yes
Reactivity: No (40 CFR 302.4)
Sudden Release of Pressure: No Toxic Chemical Yes

(40 CFR 372.65,SARA Title IIISection313)

Reportable Quantity (RO)under U.S. EPA CERCLA: RQ=100lb /45.4 kg

OSHA Classification: HighlyHazardous Chemical (29 CFR 1910.119)
The ThresholdQuantity(TQ) forthissubstance is 1,500 lbs.

E¶ecive Date: November 2001 MSDS\H2S 11 _01
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TSCA Inventory Status: Reportedlincluded

Right-To-Know: Illinois,Massachusetts,New Jersey, Pennsylvania

Efecdve Dale: November 2001 MSDS\H2S11_01
Page 2 of
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CANADA

Workplace Hazardous Materials Information System (WHMIS)

WHMISClassification(s): Class A - Compressedgas
Class B1- Flammablegas
Class D1A- Very Toxic
Class D2B - Other effects-Toxic

WHMISHealth EKects Index: Acute Lethality - verytoxic- immediate
Eye irritation- toxic - other
TDG Class 2.3 - very toxic- immediate

WHMIS Ingredient Disclosure List: ConfirmedA; Meets criteriafordisclosure at 1% or greater.

CEPA I Canadian Domestic Substances List (DSL): The substances in this product are on the Canadian Domestic
Substances List(CEPA DSL).

EINECSNumber : 231-977-3

16. OTHER INFORMATION

REFERENCES:

1. "CHEMINFO"through "CCINFOdisc", Canadian Centre forOccupational Healthand Safety, Hamilton, Ontario,Canada,
May2001.

2. CHEMLIST, American Chemical Society,2001.

3. CESARS: Chemical EvaluationSearch And Retrieval, Canadian Centre for Occupational Health and Safety, Issue :
2001-2, May, 2001.

4. Handbook of Compressed Gases, 3" Edition,Compressed Gas Association, Arlington, Virginia, 1990.

5. HSDB-HazandousSubstances Data Bank , through"CCINFOdisc", Canadian Centre for OccupationalHealth
and Safety, Hamilton,Ontario, Canada, (May2001).

6. RTECS-Registryof Toxic Effects of ChemicalSubstances, On-linesearch, Canadian Centre for OccupationalHealth
and Safety RTECSdatabase, May, 2001.

7. Transportation of Dangerous Goods Act and Regulations, Canadian Centre for Occupatioat Health and Safety, May
2001.

8. Threshold Limit Values for Chemical Substances and Physical Agents, Biological Exposure Indices, American
Conference of Govemmental Industrial Hygienists,2001.

Effective Date: November2001 MSDS\H2S11_01
Page 10 of
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16. OTHER INFORMATION(Continued)

Legend:

CAS# - Chemical Abstracts Service RegistryNumber
CERCLA - Comprehensive Environmental Response, Compensation, and LiabilityAct
CFR - Code of Federal Regulations
DOT - Departmentof Transportation
EPA - Environmental ProtectionAgency
ERAP - EmergencyResponse Assistance Planning
LC, - The concentrationof material in air expected tokill50% of a group of test animals
LDm - LethalDose expected to kill50% of a groupoftestanimals
LEL - Lower Explosive Limit
MSHA - Mine Safety and Health Administration
NIOSH - National Institute for OccupationalSafety and Health
PEL - Permissible ExposureLimit
PVC - Polyvinylchloride
RCRA - Resource Conservationand Recovery Act
SARA - Superfund Amendmentsand Reauthorization Act of the U.S. EPA
STEL - Short Term Exposure Umit
TDG - Transportation of Dangerous Goods Act/Regulations
TLm - Median Threshold Level
TLV - Tlireshold LimitValue
TSCA - Toxic Substances Control Act
TWA - Time-Weighted Average
UEL - Upper Explosive Limit

Prepared by PIONEER (905) 403-4745

The information contained herein has been approved by MARSULEXInc. and is offeredonly as a guide to the handling of
thisspecificmaterialand has been prepared in good faith by technicallyknowledgeable personneL It is not intended to be
all-inclusive and the manner and conditions of use and handling may involve other and additionalconsiderations. No
warranty of any kind is given or implied and MARSULEX Inc. will not be liable for any damages, losses, injuries or
consequentialdamages that may resultfrom the use or relianceof any information containedherein.

Effective Date:November2001 MSDS\H2S 11_01
Page 11 of
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I have read the Tom Brown, Inc. Spiller Canyon Facility Emergency Response
Plan/Public Protection Plan and understand its contents. I understand my personal
responsibilities under this policy and will make use of this information to contribute to safety of
thepublic and for my own personal safety whilean employee of Tom Brown, Inc.

Signed
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DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

PO Box 145801
Michael O. Leavitt

Governor Salt Lake City, Utah 84114-5801

Robert L. Morgan (801) 538-5340 telephone
Executive Director (801) 359-3940 fax

Lowell P. Braxton (801) 538-7223 TTY
Division Director www.nr.utah.gov

UNDERGROUND INJECTION CONTROL PERMIT

Cause No. UIC-297.1

Operator: Tom Brown, Incorporated

Wells: NW USA D-1 (B-624)

Location: Section 24, Township 30 south, Range 24 East

(SLBM), San Juan County, Utah

API No.: 43-037-16516

Well Type: Waste Gas Disposal Well

Stipulations of Permit Approval

1.Approval for conversion to Injection Well issued on
December 11, 2002.

2.Maximum Allowable Surface Injection Pressure: 1,960 psi.

3.Injection Interval: Selective zones in the Leadville
Limestone.

4.Conduct radioactive tracer surveys every two years to verify
integrity of well and placement of fluid, and log the
interval from the base of the Leadville Limestone to 300'
above it, every 5 years with an UltraSonic Imager (USI,
Schlumberger) or similar cased hole log as approved by the
Division.

5.The operator may request a waiver of the above extraordinary
integrity requirements, or to change the survey or logging
cycle, if experience shows well integrity is being
maintained.

Approved by:
' 2-

(for) John R. Baza Date
Associate Director

CK: er
cc: Dan Jackson, Environmental Protection Agency

Eric Jones, BLM Moab Office
• San Juan County Planning

Where ideas
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DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210
PO Box 145801

Michael O. Leavitt
Governor Salt Lake City, Utah 84114-5801

Robert L. Morgan (801) 538-5340 telephone
Executive Director (801) 359-3940 fax

Lowell P. Braxton (801) 538-7223 TTY
Division Director www.nr.utah.gov December 11, 2002

Brant Gimmeson
Tom Brown, Inc.
555 17 Street, Suite 1850
Denver, CO 80202-3918

Re: NW USA D-1 (Lisbon B-624) Waste Gas Disposal Well, Section 24, Township 30 South,
Range 24 East (SLBM), San Juan County, Utah

Gentlemen:

Pursuant to Utah Admin. Code R649-5-3-3, the Division of Oil, Gas and Mining (the
"Division") issues its administrative approval for conversion of the referenced well to a Class II
waste gas disposal well for re-injection of sulfur gas. Accordingly, the following stipulations
shall apply for full compliance with this approval:

1. Compliance with all applicable requirements for the operation, maintenance and
reporting for Underground Injection Control ("UIC") Class II injection wells pursuant to
Utah Admin. Code R649-1 et seq.

2. Conformance with all conditions and requirements of the complete application
submitted by Tom Brown, Incorporated.

If you have any questions regarding this approval or the necessary requirements, please
contact Christopher Kierst at (801) 538-5337 at this office.

Sincerely,

hn R. Baza
Associate Director

CK:er
cc: Dan Jackson, Environmental Protection Agency

Eric Jones, BLM Moab Office
San Juan County Planning

utah!
Where ideas



O
DIVISIONOF OIL, GAS AND MINING

UNDERGROUND INJECTION CONTROL PROGRAM

PERMIT
STATEMENT OF BASIS

Applicant: Tom Brown, Incorporated Well: Lisbon Unit B - 624

Location: T30S, R24E, S24, San Juan Co. Utah API: 4303716516

Ownership Issues:

The well is located on federal lands administered by the Bureau of Land
Management withinthe Lisbon Federal Unit. There are no other landowners within
a half mile buffer distance from the proposed injection well. Tom Brown,
incorporated retains a lease on the hydrocarbon mineral estate on Section 24. A
sworn Affidavit of Mailing (of the application and associated documentation to the
particular owners, operators and surface owners) has been placed in the well file.

Well Integrity:

Description of the Casings and Cement:
CASING PROGRAM

g Hol__Sjze M Feet Casing_Diamger W _Grad_e
Conductor ? 14' 14' 20" ? ? ?

Surface ? 1000' 1000' 13 3/8" 48# H-40 ST&C?
Production ? 9232' 280 jts. 5 ½" 20, 17, N-80 LT&C

15.5#

CEMENT PROGRAM

DV Depth Stage Cement Cement Number Cement Type Cement Cement Weight
Lead/Tail Bottom B Sacks Yield

Conductor - - 25' 0" "dumped" ? ? ?
Surface - - 455' ? 8Ò0 "regular" ? ?

Production 3696' 3rdStg 8840' Cire. to 2400 ft" 50/50POZ ? ?
3686'? logger surface

204' calc.
450' log

-

2ndStg. ? 4647' 2900 ft" 50/50POZ ? ?
calc.

8896' 1" Stg. off 9014' 150 ft3 50/50POZ ? ?
bottom calc.
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Ground Water Protection:

Tom Brown, Inc. proposes to inject a 50% CO2, 50% H2S produced "acid gas"
mixture into the gases' strata of origin, the Mississippian Leadville Limestone,
throughan overall perfed interval from 8,936' to 9,182', which is the interval used in
previous salt water disposal operations. No good quality ground water resource is
likely be encountered in that Formation near the injection well location and,
particularly, at that depth.

The operator asks to be permitted to inject the "acid gas" waste stream into the
formation at a Maximum Allowable Surface Injection Pressure of 1,960 psi, a
pressure that is supportable by step rate test results. They hope to inject at an
average rate of 1,700 MCFD. The injectate gas mixture willbe injected "dry",that is,
with all the free water removed, and at sufficiently high temperatureand pressure
that no water is permitted to condense. This willbe done to preclude the possibility
of water and H2S combining to create a sulfide stress cracking (SSC) corrosion
problem for the 1960s' era, N-80 Grade, production casing, the 3½" tubingand the
packer. The operator has conducted phase behavior studies in order to inject the
proposed gas mixture with no free water. They propose to conduct theiroperations
to properlyprocess the waste gas stream and maintain the necessary temperatures
and pressures needed to ensure that injection willoccur safely within the requisite
phase envelope.

The base of moderately saline waters (encountered at about the 4500' elevation)
occurs over 7000' higher, at about 1800' of depth in the B-624 injection well. The
primary confining layer above the injection zone willbe approximately 3,000' to
4,000' of Paradox Salt. The operator estimates that the proposal willeventuate the
injection of a converted volume of 1.25 MMB, which is about 6% of the reservoir
pore volume. A 10-year breakeven term is forecast for thisphase of the operator's
project, but the overall injection project life is likely to be somewhat longer. The
mixture is not expected to reach any offsetwellbores during the remaining economic
life of the field. The mixture is expected to be highly soluble in the Leadville
Limestone connate water and may slightly increase the reservoir permeability,
commensurately lowering injection pressure.

Analysis of the typicalcomposite of field-produced water injectate revealed a Total
Dissolved Solids (TDS) value of 76,671 mg/I. Another individual sample from the
Leadville Limestone reservoir tested in excess of 110,000 mg/I TDS. The permit for
this well will be issued based on a design that is intended exclusively for the
injection of an acid gas stream. Itwillbe necessary to inject the stripped produced
water into another salt-water disposal well. In thisarea, the Leadville Limestone is
not considered an Underground Source of Drinking Water (USDW; a water source
containing less than 10,000 mg/I, totaldissolved solids).

There are no subsurface water rights filed within a mile of the B-624 and the only
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other water rights filed are for the surface water of nearby Lisbon Spring.

The operator had a down hole injection pressure survey conducted todetermine the
surface injection pressures for injecting the waste gas mixture. A 30 minute bottom
hole injection pressure (BHIP) of 3,958 psi was determined with an average fluid
gradient of 0.46 psilft between the 8,000' and 9,000' pressure measurements.

Next, a pressure falloff test was run. Analysis of the results indicated that both
pseudo linear and pseudo radial flow regimes were encountered, that the reservoir
pressure was extrapolated to 2,358 psi and that there was a permeability of 0.3 md
over 52' of net injection zone.

A step rate test was run and from thisthe fracture initiation pressure was estimated
to be 5,300 psi at 5.3 BPM, which corresponds to 7,632 BWIPD. The calculated
fracture gradient was 0.59 psilft. In addition, subsequent nodal analysis revealed
that the wellbore and reservoir could conservatively accommodate the injection of
1,700 MCFD of waste gas.

The operator amended the original system design by deleting the 4" pipe jacket
from around the 2" "process pipeline" that runs from the compressors to the
wellhead.

OilIGas & Other Mineral Resources Protection:

The Lisbon Field Leadville Limestone productive zone has effectivelybeen "watered
out" in the injection well by the anticlinal field's active water drive. No other known
potentially producible zones are recognized in thiswell.

A review of the well records of the Division of Oil, Gas and Mining revealed that
there were no other wells within the one-half mile regulatory area of review.

Uranium mining has historically occurred in the Lisbon Valley area, as recently as
during the late 1970's or early 1980's. The lateral extent of the subsurface workings
of these mines is not available to the Division's Geographic Information System and
it is not known with certainty if that information has been archived anywhere. For
this reason, no attempt has been made to determine the proximity of the nearest
subsurface workings in the mines either laterally or in terms of elevation above the
injection zone. Division Abandoned Mines management suggests that some
information may be located at a University of Wyoming repository specifically
dedicated to the archival storage of such information. From personal experience, I
know that the nearby mines were working in the Chinle Formation and possibly the
uppermost Cutler Formation, both of which are above the confining Paradox Salt
section. The portal to the Louise Mine lies ~1 mile north of the B-624 well.
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Bonding:

Tom Brown, Incorporated, has an state-wide $80,000surety bond (RLBOO1191)
filed with the State School and Institutional Trust Lands Administration which
provides coverage for plugging thiswell.

Safety Considerations:

The operator has taken several positive measures to ensure the safe operation of
the proposed facility. In addition, safety benefits are optimized within the design
parameters of the operation. Safety considerations include:

• Well location is 2.5 miles remote from the gas plant.
• Well location is isolated and contained in Spiller Canyon.
• No other well bores are within ½ mileof the well.
• There is little quality ground water in the area.
• The well has a 37-year record of safe, successful (42 MMBW)SWD operation.
• The Leadville Limestone takes injected fluid on a vacuum.
• The wellwas cemented in 3 stages; the last stage circulated cement to surface.
• The waste gases willbe returned to theirformation of origin.
• Emplacement of a wellhead meeting the NACE MRO175 standard for corrosion.
• Utilization of a nonconductive diesel oil packer fluid for corrosion.
• Automatic monitoring of injection parameters with out-of-bounds alarms and

automatic shutoffs.
• An acceptable hydrogen sulfide contingencyand safety plan has been proposed

by the operator.
• The operator has agreed to conduct radioactive tracersurveys on a 2 year cycle

and log the relevant portion of the well with a UltraSonic Imager (USI) Iog
(Schlumberger), on a 5 year cycle. Upon written petition of the operator, the
Division at some point may waive the extraordinary surveys and logging cycles
described above or reduce the frequency of either cycle ifthe system appears to
be functioning with minimaldeterioration of integrity.

Actions Taken and Further Approvals Needed:
Notice of this application was published in the Salt Lake Tribune and San Juan
Record. In addition, copies of the notice was provided to the EPA Region 8, the
BLM Moab Field Office and To Brown, Incorporated. The notice stated the
proposed interval for injection to be selective zones in the Leadville Limestone
(Mississippian). Any future injecti n into a formation other than that permitted will
require administrative approval a er appropriate sampling and testing.

After reviewing theirdocumentary submission and application, it is my conclusion
that Tom Brown, Incorporated, ought to be granted a permit to utilizethe B-624 well
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for injecting the proposed sulfur and carbon dioxide waste gas mixture into the
proposed zone. The proposed operations would not result in any meaningful
diminution in the quality of the noxious formation water. A pressure increase should
be experienced near the wellbore, which would dissipate after injection ceases. No
negative impacts on any high quality ground water resource are anticipated
resultant of the subject permitted operations.

A properly designed and constructed injection well, combined with periodic
mechanical integrity tests, demonstrably poses no threat to fresh or useable
groundwater supplies. The Division staff recommends administrative approval of
this application.

Note: Applicable technical publications concerning water resources in the general vicinity of this project have been
reviewed and taken into consideration during the permit review process.

Reviewer(s): Christopher Kierst Date: 12/13/2002
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UNDERGROUND INJECTION CONTROL PERMIT

Cause No. UIC-297.1

Operator: Tom Brown, Incorporated

Wells: NW USA D-1 (B-624)

Location: Section 24, Township 30 South, Range 24 East
(SLBM), San Juan County, Utah

API No.: 43-037-16516

Well Type: Waste Gas Disposal Well

Stipulations of Permit Approval

1.Approval for conversion to Injection Well issued on
12/11/2002.

2.Maximum Allowable Surface Injection Pressure: 1,960 psi.

3.Injection Interval: Selective zones in the Leadville
Limestone.

4.Compliance with all applicable requirements for the
operation, maintenance and reporting for Underground
Injection Control ("UIC") Class II injection wells pursuant
to Utah Admin. Code 'R649-1 et seg.

5.Conformance with all conditions and requirements of the
complete application, with approved amendments, as submitted
by Tom Brown, Inc.

6.Conduct biennial radioactive tracer surveys and log the
interval from its base to 300' above the Leadville Limestone
every 5 years with an UltraSonic Imager (USI, Schlumberger)
or similar cased hole log as approved by the Division.

7.The operator may petition the Division for a waiver of the
need for the above extraordinary casing integrity
documentation or to change the survey or logging cycle.

Approved by:
John R. Baza Date
Associate
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State of Utah

Department of
Natural Resources December 18, 2003

Division of
Oil, Gas & Mining Arsie Jaramillo

Tom Brown, Inc.
ROBERT L MORGAN PO Box 760

Executive Director Moab, UT 84532
LOWELL R BRAXTON

Division Director

RE: UIC-2 Enhanced Recovery Project and UIC-3 Monthly Injection
Reports for B-624

Dear Arsie:

It is my understanding that in April 2003,Tom Brown Inc. stopped
injection (or disposal) of water into the B-624 and in May you started
injection (or disposal) of acid gas into this well bore.

The UIC-3 is for injection, disposal or storage wells, whereas the
UIC-2 is for injection wells to enhance or stimulate the oil or gas recovery
or production in other wells in the same area.

Therefore, it will be necessary to correct the monthly and
cumulative amounts on theUIC-2 reports from May 2002 through
September 2002. I also need UIC-3 reports on the B-624 from May
through current month. I have enclosed a copy of each beginning report
that needs to be changed.

Please advise me of the status on the B-614, D-84 and the D-810
wells. Are they plugged or just not being injected into?

Thanks for your assistance in correcting these reports. You can
call me at (801) 538-5336, if you have any questions.

Sincerely,

Earlene Russell
Engineering Technician

enclosures
/1594 West North Temple. Suite 1210. PO Box 145801, Salt Lake City. UT 84I14-5801

telephone (80 H 53N-5340• facsimile (801) 359-3940•TTY (801) 538-7223•inacogm.uiah.gov Where ideas





Water content of the blended acid
gas should be analogous. Water content
of saturated acid gas is high at low
pressure, but as the pressure approaches
500-1,000 psig, the water content goes
through a minimum then rapidly in-
creases again as pressure increases. Tlns
acid-gas characteristic has the advantage
that one can achieve partial dehydration
of the acid gas during compression.

As pressure increases in the first four
stages, water content drops continuous-
ly until the fifth-stage suction where it
hits the minimum, about 125 lb/MM-
scf at 100° F.The fifth-stageof com-
pression increases the pressure to more
than 1,500 psig where the acid gas can
now hold much more water, about 500
lb/MMscf at 100° F., before reaching
saturation.

The fifth-stage suction temperature
determines the water content of the

---. •
. blended acid gas in the pipeline and

Eachinjectioncompressoris a five-stage,six-throwArielModelJGA/6 compressorwith fivedouble- wellbore. The cooler the temperature of
actingcylindersand no tandemcylinder.Thedriveris a 250-hp electricmotor operatingat 1,200 rpm the fifth-stage suction, the lower the
(Fig.2). water content. The lower the water con-

tent, the better the protection against

stage pressure profile design with the Liquid water condensed in the inter- water condensation and hydrate forna-

phase envelope based on the enriched stage coolers, particularly the second, tion in the pipeline and wellbore.
acid-gas composition. Fig. 3b shows ac- third, and fourth stages, collects in the The fifth-stage suction temperature
tual compressor interstage suction suction scrubbers. varies from 80° F. to as much as 110°

scrubber operating pressures. Also Compressor lube oil also collects in F. (Fig. 3c). The swing is due to chang-

shown is the trend of the fifth-stage the suction scrubbers. Level controllers ing ambient air temperature and the
discharge pressure, about 1,500 psig. on these scrubbers allow liquid flow to gas coolers.When the fifth-stage suc-

The design limits the compression cascade in sequence from the high- tion temperature is 100° E, the corre-

ratio for each compression stage to pressure scrubbers to the inlet scrubber. sponding water dewpoint temperature
keep the discharge temperature below The liquids in the inlet scrubber are of the compressed enriched acid gas is
300° F. (upstream of the coolers). pumped to the sour-water handling 5° F. (Fig. 5).

Variable-speed motors installed on system. These liquids have been a prob- When the fifth-stage suction tem-

the compressor's gas coolers reduce the lem to pump and handle in part be- perature swings to as low as 80° F., the
variation in outlet temperature (suction cause the lube oil and water form a corresponding water dewpoint temper-

temperature for the next compression white foamy emulsion. ature of the compressed enriched acid-

stage). Fig. 3c shows actual compressor High levels and level instrument fail- gas is 0° F.This means that the temper-

interstage suction-scrubber operating ures in the scrubbers have caused nu- ature of the enriched acid gas following
temperatures. merous compressor shutdowns. The the fifth stage of compression, in the

Normal operations bypass the com- float indicator in a level instrument pipeline or wellbore, would have to fall
pressor's fifth-stage gas cooler so that does not work well when the liquid in to +5° F. or 0° F. before water could
the high-pressure blended acid gas dis- the scrubbers is an emulsion. condense.
charges into the pipeline at about 240° At these temperatures any water that
F. (Fig. 3c). It is important to maintain Water contÐnt did condense out would actually form
operating pressures and temperatures The fifth-stage suction conditions ice. The ice might not cause corrosion
so tliat the blended acid gas does not are key to successfully dehydrating the immediately but would eventually be-
enter the two-phase envelope. blended acid gas using the compression come a problem when temperature in-

Entering the two--phase region cycle. Fig. 5 shows water content of the creased at the wellsite or in the injec-
would cause liquid acid gas to form, enriched acid gas from the regenerator tion wellbore.
which is undesirable in the compres- as a function of pressure and tempera-

. Liquid water in the carbon steel pip-
sors, pipeline, or wellbore under nor- ture. ing in the pipeline, wellsite, or in the
mal operating conditions. wellbore could cause severe and
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compressor discharge.
Compressor high-pressure shut

down is 90% of the maximum pressure
or 1,935 psig. Maximum operating
temperature is 350° F.; although nor-
mal operating temperature is less than
300° F.The pipeline has a 0.72 location
class factor. Corrosion allowance is 0.25
in., which is over and above the wall
thickness required to contain the maxi-
mum pressure.

The pipeline was designed according
to ASME Code B31.8 outside of the
plant boundary. It has a corrosion
probe installed at Well B-624. Two H2S
monitors, supervisory control and data
acquisition (SCADA) operated, are
along the pipeline route in addition to
H2S monitors at the plant and B-624
wellsite.

All H2S monitors alarm in the plant's
'

control room. Welding procedures were
according to NACEMR-01-75, and 100%
of the welds were X-ray irispected. Thehighpressure,acid-gaspipelineoriginatesat the compressordischargein theLisbonplantyard,then

To retain heat, a 2-in. black fiberglass winds througha red-rock canyonfor2.5 milesbeforereachingthe injectionwell (Fig.6).
foam insulation covers the pipeline. The
pipeline lies on the ground supported
by and clamped to wooden blocks at
10-15 ft intervals. Expansion loops are
installed in key areas to minimize ther-
mal pipe stress.

The pipeline shifted its position in
11 numerous places upon start-up due to

thermal expansion.
Thermal expansion ranges from 1.5

to 3.0 in./100 ft, or as much as 22 ft
of total change in length over the 2.5
mile distance.

1 The design concept allows the
pipeline to move with temperature
changes because there is sufHcient
room to wiggle in the numerous turns

d of the circuitous route.
For more than 27 years, the opera-

tors injected sour gas (1.1% H2S, 25%
CO2 plus hydrocarbons) compressed in
the lant back into the reservoir viaP
gas-cap injection wells.

: During this time, they observed that
it was a good practice to allow the sur- At the wellsitethe acid-gas flowsthrougha wellheadheaterand a pressurecontrol valve(Fig.7).
face injection pipelines to move around
as necessary to accommodate thermal operating pressure of 1,935 psig, which pressure is correspondingly higher.

n expansion. is below the injection pressure needed However, fuel gas will displace the
The installation allows for the purg- to displace either nitrogen or methane blended acid gas to the wellhead and

ing of the acid-gas pipeline by the com- fuel gas fully into the reservoir. down into the wellbore some distance.
pressors with methane fuel gas in order The specifìc gravity of nitrogen or Af this point the wellhead valves can be
to remove the blended acid gas.The methane is less than that of the blended closed, effectively removing the blend-
compressors have a maximum allowable acid gas; therefore wellhead injection ed acid gas from the pipeline.

4 Oil & Gas Joumal/Mar. 8, 2004



uously transmit to the plant's control
. WELLBOREAtlO-GASPROPERTIES Fig8 room using SCADA technology and

o wireless radio transmitter.

1,000 --Temperature Two H2Sand one lower explosive
--Pressure limit (LEL)hydrocarbon monitor are

1,oca --Density placed on the wellsite and access to the
area is restricted to authorized person-

s,ooo nel only. There is no provision to blow
4,ooo down blended acid gas to the atmos-

phere on the wellsite or anywhere
·°°° along the pipeline.

6,000 Surface injection to wellbore:
Rate = 1.42 MMscfd Wellhead

7,000
5° Fpsia Wellhead valves and fittings are es-

8,ooo
p=11.7 Ib/cu ft sential to safely contain subsurface

pressure and blended acid gas under all
3,000( 20 40 60 80 100 120 140 160 180 200 220 24o conditions.Wellhead equipment meets

Temperature,°F.; density, Ib/cu ft; pressure, 10-' psia NACE MR-01-75 and API specifications.
Metallurgy in the wellhead valves

and fittings is 316L stainless or higher.
Methane fuel gas should not nor- Hot, high-pressure blended acid gas On the wellhead just above the master

mally be mixed with the blended acid subsequently flows through the wellsite valve is a SCADA-operated tight shutoff

gas to be compressed and injected into pressure control valve (PCV), .then into emergency shutdown (ESD) valve.
the well. the wellhead. The PCV controls the dis- The ESD valve allows the plant con-

Fuel gas increases the water dew- charge pressure of the compressors. The trol operator to shut in the well and
point temperature of the acid gas, PCV set pressure plus the pressure drop isolate the pipeline.
which increases the chance that water in the pipeline determines the com-

will condense. pressor discharge pressure. InjectionI/VellB-624
Fuel gas is used ordy to displace the Downstream of the PCV,wellhead In Well B-624, the injection tubing

acid gas in the pipeline into the wellbore injection pressure is about 1,100 psig is 2¾-in. internally plastic coated L-80

but then the fuel gas is blown down. (Fig. 3d).The density and flow rate of TK7 tubing that runs from the well-

If both compressors are shut down acid gas, the nature of the subsurface head to just above the Mississippian
for more than a few hours during very reservoir into which the acid gas is in- reservoir.
cold weather, the operators can displace jected,and the size of the vertical tubu- The bottom of the tubing is landed
the blended acid gas into the wellbore lars in the wellbore determine wellhead in a Baker Model N packer placed at
with fuel gas.The fuel gas is then pressure. .

8,875 ft.The annulus between the tub-

blown down to evacuate the pipeline. Wellhead injection temperature is a ing and packer is filled with diesel fluid.
function of the pressure drop and sub- A pressure element is placed at the

II1/8CfÍ0IT WB/ÍSÍte sequent Joule-Thomson cooling that wellhead to monitor the pressure in the
The pipeline ends are on the injec- takes place across the PCY Pressure casing-tubing annulus. The well pro-

tion wellsite at the inlet.to a wellhead drop across the PCVis normally about duction casing string is 5½-in., 17-20

heater (Fig. 7). Pressure at the compres- 200 psig (Fig. 3d), which causes the lb/ft N-80, long thread and collar
sor discharge, about 1,500 psig, has temperature to decrease by about 25° F. (LT&C) landed at 9,232 ft and fully ce-

declined to about 1,350 psig (no less (Fig. 3e). mented to surface.
than 1,300 psig) at the wellsite (Fig. The wellsite heater adds.sufficient The blended acid gas entering the
3e). heat upstream of the PCV to offset the wellhead flows down the tubing string

Pressure drop along the pipeline pipeline heat loss and the temperature to the perforations in the casing at a
route is about 200 psig.Temperature at decrease due to expansion through the depth of 8,936-9,182 ft before enter-

the discharge of the compressors, about PGV ing the Mississippian limestone reser-
240° F., has declined to about 160° F. This ensures that.the blended acid- voir.
at the wellsite (Fig. 3d). Temperature gas temperature does not become too The temperature of the blended acid
drop along the pipeline route is about cold at the wellhead or in the well- gas initially cools after entering the
70° F., depending on the ambient air string. Wellhead injection temperature wellbore because the temperature of
temperature. during September 2003 was just under the earth in the upper portion of the

The wellsite heater heats the blended 150° F. (Fig. 3e). , wellbore is cooler than the acid gas.
acid gas exiting the pipeline to about Pressure and temperature elements, This cooling is offset by heat input at
175° F.The wellsite heater is a conven- installed upstream and downstream of the wellsite heater.
tional carbon steel indirect line heater. the wellsite heater and the PCV,contin- Once the blended acid gas is a few
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31. INITIALPRODUCTION INTERVALA (As shown in item #26)

DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL - BBL: - MCF: WATER - BBL: PROD. METHOD:
1/3/2003 1/3/2003 24 RATES: * 35 0 65 Rod Pump

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU - GAS GASIOILRATIO 24 HR PRODUCTION OIL - BBL: - MCF: WATER - BBL: INTERVALSTATUS:
0 42.00 RATES: *

INTEitVAL B (As shown in item #26)
DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL - BBL: GAS - MCF: WATER - BBL: PROD. METHOD:

RATES: *

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU - GAS GASIOILRATIO 24 HR PRODUCTION OIL - BBL: GAS - MCF: WATER - BBL: INTERVALSTATUS:
RATES: *

INTERVALC (As shown in item #26)
DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: PROD. METHOD:

NATES: -+

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU- GAS GAS/OIL RATIO 24 HR PRODUCTION OIL - BBL: GAS - MCF: WATER - BBL: INTERVALSTATUS:
RATES: *

INTERVALD (As silown In Item #26)
DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL - BBL: GAS- MCF: WATER - BBL: PROD. METHOD:

RATES:

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU - GAS GASIOILRATIO 24 HR PRODUCTION OIL - BBL: GAS - MCF: WATER - BBL: INTERVALSTATUS:
RATES: *

32. DISPOSITION OF GAS (Sold, Used for Fuel, Vented, Etc.)

Flared
33. SUMMARYOF POROUS ZONES (Include Aquifers): 34. FORMATION (Log) MARKERS:

Show all important zones of porosity and contents thereof: Cored intervals and alldrill-stem tests, including depth interval
tested, cushion used, tintetool open, flowing and shut-in pressures and recoveries.

Formation '"
Descriptions, Contents, etc. Name(MD) (MD) (Measured Depth)

Navaio 3,384 3,428 Oil-bearing Porosity Mancos 0
Navajo 3,428 3,922 Water-bearing Porosity Dakota 2,718
Kayenta 3,962 3,996 Oil / Water Bearing Porosity Morrison 3,012
Wingate 4,058 4,064 Oil / Water Bearing Porosity Salt Wash 3.226
Wingate 4,246 4,272 Oil / Water Bearing Porosity Carrnel 3,250
Wingate 4,332 4,356 Oil / Water Bearing Porosity Navaio 3.334
Wingate 4,494 4,528 Oil / Water Bearing Porosity Kayenta 3,840
DST #1 4,236 4,272 See Attached DST Report Wingate 4,058
DST #2 4,496 4,521 See Attached DST Report Chinle 4,632

35. ADDITIONALREMARKi (Include plugging procedure)

Well is currently shut-in, pending evaluation of horizontal drilling in the upper Navajo Sandstone.

36. I hereby certify that the foregoing and attached information is complete and correct as determined from all available records.

NAME(PLEASE PRINT) A.W. AIIred TITLE - À9

SIGNATURE DATE Ô

This report must be submitted within 30 days of
• completing or plugging a new well • reentering a previously plugged and abandoned well
• drillinghorizontal laterals from an existing well bore • significantly deepening an existing well bore below the previous bottom-hole depth
e recompleting to a different producing formation • drilling hydrocarbon exploratory holes, such as core samples and stratigraphic tests

* ITEM20: Show the number of completions if production is measured separately from twoor more formations.
** ITEM24: Cement Top-Show how reported top(s)of cement were determined (circulated (CIR),calculated (CAL),cement bond log (CBL),temperaturesurvey (TS)).

Send to: Utah Division of Oil, Gas and Mining Phone: 801-538-5340
1594 West North Temple, Suite 1210
Box 145801 Fax: 801-359-3940
Salt Lake City, Utah 84114-5801



FORM 9 STAT UTAH
DIVISION OF OIL, GAS AND MINING 5. Lease Designation and SerialNo.

UTSLO70034
SUNDRY NOTICES AND REPORTS ON WELLS 6. If Indian, Allotte or Tribe Name

Do not use this formforproposals to drill new wells, deepenexistingwells, or to reenterplugged and abandonedwells. NA
Use APPLICATION FOR PERMIT TO DRILL OR DEEPEN form for such proposals. 7. Unit Agreement Name

Lisbon Unit
1. Type of Well 8. Well Name and Number

O oliweil O casweli Other Lisbon B-624
2. Name of Operator: Contact: Byron Gale 9. API Well Number

Tom Brown, Inc. Phone: 303-260-5036 43-037-16516
3. Address and Telephone No. 10. Field and Pool, or Exploratory Area

555 Seventeenth Street, Suite 1850, Denver, CO 80202 Lisbon Mississippian
4. Location of Well
Footages: 710' FNL, 1666' FWL County: San Juan
QQ,See T,R,M: NENW Sec. 24-T30S-R24E State: Utah

11. CHECK APPROPRIATE BOX(ES) TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA
NOTICE OF INTENT SUBSEQUENT REPORT
(Submit in Duplicate) (Submit Original Form Only)

Abandon New Construction Abandon* New Construction

Repair casing Pull or Alter casing Repaircasing Pull or Alter casing
changePlans Recomplete Change Plans Recomplete

O convertto injection Reperforate convertto injection Reperforate

O FractureTreat or Acidize Vent or Flare FractureTreat or Acidize Vent or Flare

Multiple Completion Water Shut-Off Water Shut-Off

O Other Other
Converted to Acid Gas Injection Well

Approximate date work will start Date of work completion 4/19/2003
Report results of Multiple Completions and Recompletions to different reselvoils

on WELL COMPLETION OR RECOMPLETION REPORT AND LOG form.
* Must be accompanied by a cement verification report.

12. Describe Proposed or completed Operation(clearly state all pertinent details,including estimated starting date of any proposed work and approximate duration thereof.

If theproposal is to deepen directionally or recomplete horizontally, give subsurface locations and measured and truevertical depths of all pertinent markers and zones.

Attach the Bond under which the work will be performed or provide the Bond No. on file with the BLM/BIA. Required subsequentreports shall be filed within 30 days

following completion of the involved operations.If theoperationresults in a multiple completion or recompletion in a new interval,A form 3160-4shall be filed once

testing has been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have been completed, and the operator has

determined that thesite is ready for final inspection.)

Tom Brown, Inc. converted this well from SWD to acid gas injection per the following procedure:
04/14/03 Spotted all equipment and rigged up pulling unit. SDFN.
04/15/03 Shut off and secured injection facilities. ND WH, NU BOP. Stung out of packer. POH and LD

2 jts 3.5" 8rd EUE and 313 jts 3.5" IJ3SS IPC tbg. SDFN.
04/16/03 SD, waiting on tubingdelivery.
04/17/03 Safety meeting. ND BOP. Break out and remove old tubinghead. Replaced w/new Cameron

tbg head. NU BOP. Prep to run 2-7/8" tbg. Waiting on delivery of tbg. SDFN.
04/18/03 Safety meeting. Unloaded, racked and tallied295 jts 2-7/8" L-80 IPC tbg. Made up new seal assembly

and 2-3/8" x 2-7/8" crossover. PU and RIH w/284 jts. Tagged packer @8875'. Spaced out tubing using
no subs. Filled casing w/140 bbls diesel packer fluid. Landed tubingw/30,000# on packer. ND BOP.
NU wellhead. SDFN.

04/19/03 Topped off packer fluid. Tested casing to 1000 psi for 20 min. Rigged down pulling unit. Turned well over
to production department. Moved off all equipment.

13.
Name (Printedifyped) Title

RECEIVCD

Signatwe
hri M e

Date
5En2gineeringTechnician

(This space for State use only) gg QF



ator: Tom Brown, Inc.
Wen Name: Lisbon B-624

710' FNL & 1666' FWL Lease Number: UTSL 070034
Location: NENW Sec. 24-T30S-R24E

FORMATIONS Field: Lisbon - Mississippian
county,State: San Juan County, UT

Hermosa 1732' API Number: 43-037-16516
Paradox "A" 3389' Diagram Date: 05/22/2003
Paradox "B" 3640'
Salt 3732' KB 6318'
Base Salt 8673'
Molas 8770' GL 6305'
Mississippian 8807' ) ) Well History
Ouray 9236' ( (
Elbert 9318' ) ) Spud Date: 5/19/1960
McCracken 9502' ( ( TD Reached: 7/18/1960
Cambrian 9585' ) ) Completion Date: 7/20/1960 (P&A'd)

(Cut 6 cores and ran 4 DST's before P&A.)
13-3/8" OD 48# H-40 ) . m ) Recompleted as SW Injection: 11/9/1965surf csg landed @1000'. ( (

Cmt'd w/800 sx regular cmt. ) ) First SW Injection: 11/9/1965, AIR 85.5 BPH
@175# inj pressure at pump.

CONVERTED TO ACIDGAS INJECTION
4/19/2003

) ) Tubing Detail: (4/19/2003) Depth:
( ( KB 8'
) ) 284 jts 2-7/8" L-80 IPC TK7 tbg
( ( 2-3/8" x 2-7/8" crossover sub
) ) 2.668" x 1.927" Seal Assembly
( ( PACKER DEPTH 8875'
) ) EOT 8878.66'

Model "N" Packer @8875'+ -

8936-8968'
9004-9023' Perforated 07/1965: 4 SPF
9028-9043' Acidized in 4 stages wl tti 10,000 gals 15% HCIacid.
9094-9109' Acidized 9/11/1968 w/5000 gals 15% HCI acid dn tbg.
9115-9121'
9170-9182'

PBTD 9200' )
( 5-1/2" 15.5#, 17#, 20# N-80 LT&Ccsg set @9232'.

) 9648' ) Cmt'd in 3 stages with 5450 cu



Tom Br n, Inc.
555SeventeenthStreet, Suite185o WelIWork AFE Chronological
Denver, CO 80202-3918 Regulatory Report
(303) 260-5000

Well Name : Lisbon B 624 (SWD)
Prospect: Lisbon AFE #: 40288

Sec/Twp/Rge: 24 / 30S / 24E Operator: Tom Brown, Inc.
API#: 043-037-16516 Field: Lisbon Unit Supervisor: Rex Thompson

Work Type: Workover County , St.: San Juan, Ut Phone:
Production Current/Expected Oil: / Gas: / Water: /

Job Purpose : Convert from SWD well to acid gas injection well.
Wellwor¾Details

Date : 4/14/2003 Activity: Move Rig Rig Name MWS Dáys :1
Daily Report Summary :

Daily Report Detail: Road rig to location. Spotted all equipment. RUPU. SD for night.
Date : 4/15/2003 Activity: Lay down 3 1/2 tubing Rig Name! MWS Days :2

Daily Report Summary :

Daily Report Detail: Safety meeting. Shut offand secured injection facilities. ND WH. NU BOP. Stung out of packer. POH
and laid down 2 jts 3-1/2" 8rd EUE and 313 jts 3-1/2" IJ3SS IPC tbg.SD for night.

Date : 4/16/2003 Activity: SD Rig Name: MWS Days :3

Daily Report Summary :

Daily Report Detail: Shut down. Waiting on tbg.
Date 4/17/2003 Activity: Change wellhead Rig Name MWS Days 4
Daily Report Summary :

Daily Report Detail: Safety meeting. ND BOP. Break out and remove old tbg head. Replace w/new Cameron tbg head. NU
|BOP. Prep to run 2-7/8" tbg. Waiting on tbg delivery. SD for night.

Date : 4/18/2003 Activity: |Run tubing Rig Name: MWS Days :5

Daily Report Summary :

Daily Report Detail: Safety meeting. Unloaded, racked and tallied295 jts 2-7/8" L-80, IPC tbg. Made up new seal assembly
and 2-3/8"X2-7/8" cross over. Picked up and RIH w/284 jts. Tagged packer @8875'. Spaced out tbg
using no subs. Filled casing w/140 bbis diesel packer fluid. Landed tbgwl30,000# on packer. ND BOP.
NU Wellhead. SD for night.

Date : 4/19/2003 Activity: |rigdown Rig Name: MWS | Days :6

Daily Report Summary :

Daily Report Detail: Topped off packer fluid. Tested casing to 1000 psi for 20 min. RDPU. Turned well over to production
department. Moved off all equipment.
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From: Thomas Maunder <tom_maunder@admin.state.ak.us>

To: Mark Bohrer <mfb@saturn.ndic.state.nd.us>, Morris Korphage
<m.korphage@kcc.state.ks.us>, Gil Hunt <gilhunt@utah.gov>, Chris Kierst <CHRISKIERST@utah.gov>,
Mike Cochran <mcochran@kdhe.state.ks.us>, Richard Ginn <richard.f.ginn@earthlink.net>

Date: 6/21/2004 2:15:00 PM
Subject: Re: Class Il "Ideas"

Mark, Morris, Gil, Chris and Richard,
I am one of the co-chairs of the Class II division for GWPC. We are
workingto set the agendalpresentations for the upcoming meeting in
Charleston, SC in late September. CO2 injection for sequestration
purposes is a topicgaining more and more interest these days. In your
states, there are injection projects involving CO2 and/or H2S and I am
solicitingyour comments/proposals for possible presentations at the
upcoming meeting. Mike Paque's response to my earlier message asks
about finding companies that might be able to address the gathering. I
am not in a position to suggest possible candidates for that,but I am
wondering if you gentlemen might?? I thinkit would also be appropriate
to have presentations from the regulatory point of view since there are
obviouslyrules that operators had to complywith to put the projects in
place and ongoing requirements that must be met to keep themoperating.
Thanks in advance for any ideas or suggestions any of you may be able to
contribute. Also, if you have colleagues that might find thismessage
of interest please forward it to them.
Tom Maunder, PE
Sr. Petroleum Engineer
AOGCC
Class II Division Co-Chair, GWPC

Mike Paque wrote:

>I wonder ifwe could get 1-2 companies to attend and talk.Theymight be
>very happy to if theyknew that therewill be senior EAP HQ management
>folks thereto seelhear theirtalks.

>Names of companies???

>--Original Message---
>From: Thomas Maunder [mailto:tom_maunder@admin.state.ak.us]
>Sent: Friday, June 18, 2004 1:26 PM
>To: Paul Jehn - Home
>Cc: Mike Paque; Ben Grunewald; Dan Arthur
>Subject: Class Il "Ideas"

>Paul, et al:
>Following your call, I have been thinkingabout possible topicsfor
>Charleston. What has come to mind has to do with CO2 injection which is

>a topiccoming to the forefront. There are a number of enhanced
>recovery projects in Texas and I believe New Mexico as well. There are
>acid gas (H2S and CO2) disposal projects in North Dakota, Texas, Utah
>and maybe Wyoming and in Canada. I would suggest topicssuch as
>injection operation experience, well integrity issues including
>corrosion, leakage, leakage monitoring issues, sub-surface storage
>volume or capacity and separation technologiesfrom the produced gas
>stream. The actual injection operations would be Class II.



>technology wouldn'tnecessarily be Class II, but there may be other
>waste streams produced by the processes that mightneed disposal.

>What do you think??

>Tom

CC: Mike Paque <Mike@gwpc.org>, Paul Jehn - Home <pauljehn@adelphia.net>, Ben
Grunewald <Ben@gwpc.org>, Dan Arthur
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Division of Oil, Gas and Mining
ROUTING

OPERATOR CHANGE WORKSHEET 1. GLH

3. FILE
Change of Operator (Well Sold) Designation of Agent/Operator

X Change of Name Merger

The operator of the well(s) listed below has changed, effective: 1/ ggf
FROM: (Old Operator): TO: ( New Operator):
N9885-Tom Brown, Inc. N2l75-EnCana Oil & Gas (USA) Inc.

555 17th St, Suite 1850 370 17th St, Suite 1700
Denver, CO 80202 Denver, CO 80202

Phone: 1-(720) 876-5157 Phone: 1-(720) 876-5068

CA No. Unit: LISBON

WELL(S)
NAME SEC TWN RNG API NO ENTITY LEASE WELL WELL

NO TYPE TYPE STATUS
LISBON C-94 04 300S 240E 4303716247 8123 Federal OW S
LISBON UNIT D-84 04 300S 240E 4303716250 8123 Federal OW P
LISBON B-84 04 300S 240E 4303730054 8123 Federal OW S
LISBON B-94 04 300S 240E 4303730695 8123 Federal OW S
LISBON C-69 09 300S 240E 4303716245 8123 Federal OW S
LISBON D-89 09 300S 240E 4303716251 8123 Federal OW P
LISBON C-99 09 300S 240E 4303730693 8123 Federal OW P
NW LISBON USA A-2 (D-810) 10 300S 240E 4303716471 8123 Federal GW P
LISBON C-910 I 10 300S 240E 4303731805 12892 Federal D PA
LISBON B912 12 300S 240E 4303715769 8123 Federal OW S
LISBON A-713A 13 300S 240E 4303716236 8123 Federal GW PA
LISBON B-613 13 300S 240E 4303716240 8123 Federal OW S
NW LISBON USA B-1 (B-614) 14 300S 240E 4303716468 8123 Federal OW P
LISBON B-814 14 300S 240E 4303730082 8123 Federal OW S
LISBON B-615 15 300S 240E 4303715123 8123 Federal OW P
LISBON A-715 15 300S 240E 4303716237 8123 Federal WD A
NW USA D-1 (B-624) 24 300S 240E 4303716516 99990 Federal WD A

OPERATOR CHANGES DOCUMENTATION
Enter date after each listed item is completed
1. (R649-8-10) Sundry or legal documentation was received from the FORMER operator on: 1/27/2005
2. (R649-8-10) Sundry or legal documentation was received from the NEW operator on: 1/27/2005

3. The new company was checked on the Department of Commerce, Division of Corporations Database on: 2/23/2005
4. Is the new operator registered in the State of Utah: YES Business Number: 509317520143

5. If NO, the operator was contacted contacted on:

6a. (R649-9-2)Waste Management Plan has been received on: In PLACE
6b. Inspections of LA PA state/fee well sites complete on: n/a

Encana 5 FORM B.xls



. , O O
7. Federal and Indian Lease Wells: The BLM and or the BIA has approved the merger, name change,

or operator change for all wells listed on Federal or Indian leases on: BLM not yet BIA

8. Federal and Indian Units:
The BLM or BIA has approved the successor of unit operator for wells listed on: n/a

9. Federal and Indian Communization Agreements ("CA"):
The BLM or BIA has approved the operator for all wells listed within a CA on: nli

10. Underground Injection Control ("UIC") The Division has approved UIC Form 5, Transfer of Authority to
Inject, for the enhanced/secondary recovery unit/project for the water disposal well(s) listed on: n/a

DATA ENTRY:
1. Changes entered in the Oil and Gas Database on: 2h4ÑOO¶

2. Changes have been entered on the Monthly Operator Change Spread Sheet on: Ö#dúði

3. Bond information entered in RBDMS on: 2/24/2005

4. Fee/State wells attached to bond in RBDMS on: 2/24/2005

5. Injection Projects to new operator in RBDMS on: 2/24/2005

6. Receipt of Acceptance of Drilling Procedures for APD/New on:

FEDERAL WELL(S) BOND VERIFICATION:
1. Federal well(s) covered by Bond Number: MIÈ00$

INDIAN WELL(S) BOND VERIFICATION:
1. Indian well(s) covered by Bond Number: ala

FEE & STATE WELL(S) BOND VERIFICATION:
1. (R649-3-1) The NEW operator of any fee well(s) listed covered by Bond Number RLBOOOTBJ5

2. The FORMER operator has requested a release of liability from their bond on: n/a
The Division sent response by letter on: Ala

LEASE INTEREST OWNER NOTIFICATION:
3. (R649-2-10) The FORMER operator of the fee wells has been contacted and informed by a letter from the Division

of their responsibility to notify all interest owners of this change on: n/a

COMMENTS:
Merger and rider of bond from Tom Brown, Inc.

Encana 5 FORM B.xls
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FORM 9 STATEOF UTAII
DIVISIONOF OIL, GAS AND MINING 5. Lease Designationand SerialNo.

SUNDRY NOTICES AND REPORTS ON WELLS 6. If Indian, Allotte or TribeName
Do notme this formfu pioposalsto drill auw wells, deepenexisdag wells, œ to monia plusiod and abomionedweila
UseAPPLICATION FOR PERMITTODRILL OR DEEPEN formfor suchproposals. 7. Unit Agreement Name

L Type of Well 8. Well Name andNumber
O oliweit O casweli O Other

ontact: Jane Washbum 9. API Well Number2. Name of Operator: EnCanaOil & Gas(USA) Inc.
<-.ws. torr..a.....x..--mm> hone: 720/876-5431

3.Addressand TelephoneNo. 10. Field and Pool, or ExploratoryArea
370 Seventeenth Street,Suite 1700, Denver, CO 80202

4, Locationof Well
Footages: SEE ATTACHED LIST OF WELLS County:
QQ,SecT,R,M: State:

ll. CHECK APPROPRIATEBOX(ES) TO INDICATETATURE OF NOTICE, REPORT, OR OTHER DATA
NOTICE OP INTENT SUBSEQUENT REPORT

(Submit in Duplicate) (Submit Original Form Only)
OAbandon O NewConstruction O Abandon* NewConstniction
O nepaircasing O Pullor^iter ca=l"9 O Repair casing O Pullor AlterCasing
OChange Plans Ü Recompl* O Change Plans O Recomplete
O conve,tto inject¡on O RePe*°r* O convertto in O Repeworate
O Fracture Treat or Acida O ventor Flare Fracture Treat or Ackilze Ü Vent or Flate
O MultipleCom¢etion Water Shut-OH O Water Shut<>ff
O Other Other

Change of Operator
Approximate date work will start Date of work completion

Reponresuks of MultipicCompletionsandRecompletionsto differentreservoirs

on WEIL COMPLETIONORRECOMPIEI10N REPORTAND LOGform.
* Must be accompanied by a cement verification report.

12. DescribeProposed or completedOperation(cleady stateallpertinentdetails,includingestimatedstaltingdaleof anyproposedworkandapproximatedurationthereoE
Ifthe proposalisto deependirecdonallyor secomplelehorizontally,give subsurfacelocadensand measuredand true vertical depthsof aI pertinent matketsandzones.

AnachtheBondunder whichIbe werkwillbeperformed or provide theBondNo.on fue with theBLM/BIA.Respairedsubsequentreports shall be fdedwithin 30 days
followingcompletionofthe involvedoperations.If theoperationresuks ina muhiplecompletion or receinpledenina newinterval,A form3160-4shan be filed once
esiinghas beencompleted.FinalAbandonment Noticesshallbe filedonly afterall requirements,includingreclamation,havebeencompleted, andtheoperator has
delesminedthatthe site is ready forfinalinspection.)

NhiTE /Va1/7F
The mergerof TomBrown, Inc.with EnCanaOil & Gas (USA)Inc.was effective January 1,2005.
It is, therefore,requestedthat the Operator of all properties on the attached list be changed
fromTom Brown, Inc. to EnCana Oil & Gas (USA) Inc· RECE iVED

JAN2 / 2005
DIVOF0ii.,GAS&MINING

Name(Printed/fyped) Title
JaneWashbum OperationsEngineeringTech

Af bate
01/24/2005

(This spacef use only)

APPROVED...§ay/K

DivisionofOil,GasandMining
EarleneRussell,Engineerin6



tombro vn to enca la.x!3

well name sec twsp rng api entity lease well stat flag unit name lease num gtr qtr td n dgo
BIG INDIAN 36-42 36 290S 240E 4303731827 State GW APD ST-UT-37067 SESW 5750 N9885
FEDERAL 14-18 18 250S 060E 4301530060 436 Federal NA PA UTU-69447 SWSW N9885
NW USA D-1 (B-624) 24 300S 240E 4303716516 99990 Federal WD A UTU-070034 NENW N9885
FEDERAL 15-25 25 290S 230E 4303730317 4776 Federal GW S UTU-986 SWSE N9885
BIG INDIAN 35-24 35 290S 240E 4303731829 14409 Federal GW DRL C UTU-077077 SENE N9885
BIG INDIAN 27-34 27 290S 240E 4303731828 Federal GW APD C N9885

BIG INDIAN UNIT l 33 290S 240E 4303716219 8122 Federal OW S BIG INDIAN UTSL-067131 SENE N98
BIG INDIAN 4 14 300S 250E 4303716221 8124 Federal GW TA BIG INDIAN UTSL-089097 SWSW N9885
BIG INDIAN 34-11 34 290S 240E 4303731818 14004 Federal D PA C BIG INDIAN UTU-014905 NWNW N9885

BULL HORN U 10-43 10 300S 250E 4303731831 14393 Federal GW DRL C BULL HORN UT-73190 SWSE N9885

LISBON B-615 15 300S 240E 4303715123 8123 Federal OW P LISBON UTU-09179 NENW N9
LISBON FED 2-21F 21 300S 250E 4303715768 410 Federal GW S LISBON UTU-094674 SENW N98L
LISBON B912 12 300S 240E 4303715769 8123 Federal OW S LISBON UTU-06922 SESW N9885
LISBON A-713A 13 300S 240E 4303716236 8123 Federal GW PA LISBON UTSL-070034 SWNW N9885
LISBON A-715 15 300S 240E 4303716237 8123 Federal WD A LISBON UTU-020691A SWNW N9885
LISBON B-613 13 300S 240E 4303716240 8123 Federal OW S LISBON UTSL-070034 NENW N9885
LISBON C-69 09 300S 240E 4303716245 8123 Federal OW S LISBON UTU-09179 NWNE N9885
LISBON C-94 04 300S 240E 4303716247 8123 Federal OW S LISBON UTU-66582 SWSE N9885
LISBON UNIT D-84 04 300S 240E 4303716250 8123 Federal OW P LISBON UTU-Ol5445 NESE N9885
LISBON D-89 09 300S 240E 4303716251 8123 Federal OW P LISBON UTU-015445 NESE N9885
NW LISBON USA B-1 (B-614) 14 300S 240E 4303716468 8123 Federal OW P LISBON UTSL-070008A NENW N9885
NW LISBON USA A-2 (D-810) 10 300S 240E 4303716471 8123 Federal GW P LISBON UTU-14903 NESE N9885
LISBON B-84 04 300S 240E 4303730054 8123 Federal OW S LISBON UTU-09179 NESW N9885
LISBON B-814 14 300S 240E 4303730082 8123 Federal OW S LISBON UTSL-070008A NESW N9885
LISBON C-99 09 300S 240E 4303730693 8123 Federal OW P LISBON UTU-09179 SWSE N9885
LISBON B-94 04 300S 240E 4303730695 8123 Federal OW S LISBON UTU-015445 SESW N9
LISBON C-910 I 10 300S 240E 4303731805 12892 Federal D PA LISBON UTU-0141903 SWSE N9
LISBON D-616 16 300S 240E 4303715049 8123 State OW P LISBON ML-13692 NENE 9120 9120 N9885
LISBON B-616 16 300S 240E 4303716242 8123 State OW S LISBON ML-8366 NESW 8689 8689 N9885
BELCO ST 4 (LISBON B-816) 16 300S 240E 4303716244 8123 State WD A LISBON ML-8366 NESW 8730 9100 N9885
LISBON UNIT D-716 16 300S 240E 4303731034 8123 State OW P LISBON ML-13692 SENE 8794 8775 N9885

LISBON U B-610 10 300S 240E 4303716469 8123 Federal OW P LISBON (MCCRACKEN)UTU-014903 NENW N9885
LISBON U B-610 10 300S 240E 4303716469 9740 Federal OW P LISBON (MCCRACKEN) UTU-014903 NENW N9885
LISBON U D-610 10 300S 240E 4303730694 9740 Federal GW P LISBON (MCCRACKEN) UTU-014903 NENE N9885
LISBON UNIT A-911 11 300S 240E 4303731014 9740 Federal GW P LISBON (MCCRACKEN)UTSL-070008A SWSW N9885
LISBON C-910 10 300S 240E 4303731323 9740 Federal OW P LISBON (MCCRACKEN)UTU-014903 SWSE N9885
LISBON B-614A 14 300S 240E 4303731351 9740 Federal OW TA LISBON (MCCRACKEN)UTSL-070008A NENW N9ß85
LISBON B-810 10 300S 240E 4303731433 9740 Federal OW P LISBON (MCCRACKEN)UTU-014903 NESW N9885
LISBON (MCCRACKEN)D-615 15 300S 240E 4303731817 Federal OW LA LISBON (MCCRACKEN) N9885
LISBON (MCCRACKEN) A-610 10 300S 240E 4303731821 Federal OW LA LISBON (MCCRACKEN)N9885 a



Deaware
PAGE 1

'The first State

I, HARRIET SMITH WINDSOR, SZCRETARY OF STATE OF THE STATE OF

DELAWARE, DO REREBY CERTIFY THE ATTACBED IS A TRUZ AND CORRECT

COPY OF TEZ CERTIPTCATE OF MBRGZR, WHICH MERGZS:

"TBI PIPELINE COMPANY", A DELAWARZ CORPORATION,

"TBI WEST VIRGINIA, INC.", A DELAWARE CORPORATION,

"TOM BROWN, INC. ", A DELAWARZ CORPORATION,

WITH AND .TNTO "ZNCANA OIL & GAS (USA) INC." UNDZR THZ NAME

OF "ENCANA DIL & GAS (USA) INC.", A CORPORATION ORGANIZED AND

EXISTING UNDER THZ LAWS OF THE STATZ OF DELANARE, AS RECEIVED

AND FILED IN THIS OFFICZ THE TWZNTY-SECOND DAY OF DZCEMBZR, A.D .

2004, AT 6:15 O'CLOCK P.M.

AND .I DO EZRZBY FORTHER CZRTIFY TEAT TEZ EFFECTIVZ DATZ OF

THE AFORESAID CZRTIFICATE OF MERGER IS TBE FIRST DAY OF JANUARY,

A.D. 2005.

A FILED COPY OF THIS CERTIFICATE BAS BEZN FORWARDED TO THE

NEÀF CASTLE CÒUNTY RECORDER OF DZZDS .

HarrietSmithWindsor,Secretaryof State

2137995 9100¼ AUTRENTICATION: 35845Ð5

040934710 DATE:
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STATE OF DELAWARE
CERTIFICATE ÓF MERGER OF

DOMESTIC CORPORATIONS

Porsuant to Tine 8, Section 251(c) of the Delaware General Corporation Law, the

undersigned corporation executedthe followingCertificateof Merger:

FIRST: The name of the surviving corporationis EnCanaOil & Gas (USA)Inc., and the

names and jurisdictionsof the corporations being mergedinto this surviving corporation

are as follows:

Name
Jurisdiction of Incorporation

Tom Brown, Inc. .

Delaware corporation

TBI PipelineCompany Delawarecorporation

TBI West Virginia,Inc. Delawarecorporation

SECOND: The Agreementand Plan of Merger hasbeen approved, adopted, certified,

executed and acimowledgedby each of the constituentcorporations.

TOTED: The name of the surviving corporation in EnCanaOil & Gas (USA)Inc., a

Delawarecorporation.

FOURTH: The Certificate of Incorporation of the surviving corporation shall be its

Certificateof Incorpontion.

FBITH: The mergeris to becomeeffectiveon January 1, 2005.

SIXTH: The Agreement and Plan of Merger is on file at 950 17* Street, Suite

2600, Denver,Colorado80202, the place of business of the surviving corporation.

SEVENTH: A copy of the Agreement and Plan of Merger will be fornished by the

surviving corporation on request, without cost, to any stockholder of the constituent

corporations.

IN WITNESS WREREOF,said survivingcorporationhas caused this certificate to be

signed by an authorized officer, the 17thday of December, A.D,, 2004.

ENCANA OIL & GAS (USA)INC.

BT
M A. Viviano,Secretary

Q:\BnCanaA28202004CorporateReorganižationiProjtet Disch tale Ti





STATE OF UTAH
DIVISION OF OIL, GAS AND MINING

MONTHLY INJECTION - UIC FORM 3

OPERATOR TOM BROWN INC. MONTHIYEAR April 2003
ADDRESS P.O. BOX 760

MOAB,UTAH 84532 CORRECTED REPORT [ ]

Well name and number: B-624

Field or Unit name: LISBON API no. 4303716516

Well location: QQ section 24 tcwnship 30 tange 24 couniy SAN JUAN
Volume Hours Maximum Average Tubing/Casing

Date Disposed In Service Pressure Operating Pres. Annulus Pres.
1 397 24 2500 1300
2 709 24 " "
3 0 24 " "
4 0 24 " "
5 505 24 " "
6 505 24 " "
7 505 24 " "
8 0 24 " "
9 413 24 " "

10 841 24 " "
11 714 24 " "
12 464 24 " "
13 464 24 " "
14 464 24 " "

....------

15 0 0 " "
16 0 0 " "
17 0 0 " "
18 0 0 " "
19 0 0 " "
20 0 0 " "
21 0 0 " "
22 0 0 " "

26 0 0 " "
27 0 0 " "
28 0 0 " "
29 0 0 " "
30 0 0 " "

Total volume injected for month 5,981
All timecumulative volume injected 42,882,579

I certify thatthis report is true and complete to the best of my knowledge

Name Arsie Jaramillo Signature
Title Area Clerk Date May 1, 2003
Phone No. 435-686-7601

RECE IVED
MMOSW3 p
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STATE OF UTAH UIC FORM 5
DEPARTMENTOF NATURALRESOURCES

DIVISIONOF OIL,GAS AND MINING

TRANSFER OF AUTHORITYTO INJECT
Well Name and Number API Number

See Attached Listof Wells
Location of Well

- Field or Unit Name

Footage : County : Ÿ NUUN LISBON
Lease Designation and Number

QQ, Section, Township, Range: State : UTAH

EFFECTIVE DATE OF TRANSFER: 1/1/2005

CURRENT OPERATOR

C : Tom Brown, Inc. Name: Darrin HenkeAddmrpe

: 555 17th Street, Suite 1850 Signature:

city Denver state CO zip 80202 Title: Attorney-in-fact

Phone: (720) 876-5157 Date: 3/7/2005

Comments:

NEW OPERATOR

Company: EnCana Oil& Gas (USA) Inc· Name: Doug VanSteelandt

Address: 370 17th Street, Suite 1700 Signature: C,

city Denver state CO zip 80202 Title: Attorney-in-f ct

Phone: (720) 876-5068 Date: 3/7/2005

Comments:

(This space for State use only) - /

Transfer approved by Approval Date: REC VED
Title:

Comments: - 97 2-'W DN.0FOlL,GAS&MINING



Attachment to UIC Form 5
Date: 03/07/2005

API Well Number Well Name Lease Number Field Name County Name QtrlQtr Section Location (Twn-Rng)
43-037-16237-00-00 LISBON A-715 U 20691A LISBON SAN JUAN SWNW 15 30S-24E
434)37-18516-00-00 NW USA D-1 (B-624) UTSL 070034 LISBON SAN JUAN NENW ¾308-24E
43-037-31014-00-00 LISBONUNITA-911 UTSL 070008A LISBON SAN JUAN SWSW 11 30S-24E -/D
43-037-31323-00-00 LISBONC-910 UTU014903 LISBON SAN JUAN SWSE 10 30S-24E -N6
43-037-31433-00-00 LISBONB-810 UTU014903 LISBON SAN JUAN NESW 10 30S-24E -



Cement Bond Log Gamma Ray Collars
can be viewed by going to our web site
www.ogm.utah.gov
Go to the
Oil & Gas Program
Well Data Search
Enter the Oil and Gas Information System
Using the bar on the top of the screen
Click on

Well Logs
Search Well Logs

Click on Use Comma for Multiples and type
4303716516

Click on Submit
Click on View or Download

vld



TOM BROWN, INC.
KENNETH J. (KENNY) ALLRED

SAFETY MANAGER

LissoN ŸALLEY INDUSTRIAL AREA PHONE: (435) 686-7604
P.O.Box 760 FAx: (435) 686-2341
MoAB, UTAH 84532 CELL: (435) 260-1669
(435) 686-2236 PAGER: (435) 259-2065

E-MAIL:
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1.00 PURPOSE

This Emergency Response Plan and Public Protection Plan (Plan) is specific to the SpillerCanyon Acid Gas Injection Facility owned and operated by Tom Brown, Inc. (TBI). This

i document is designed to provide for the safety and welfare of facility personnel, the community,the environment, and property.

This Plan establishes evacuation procedures, assigns response duties to specific individuals,I provides for notification of outside agencies, and provides details of actions to alert and protectthe public. This Plan will be activated immediately upon the detection of the release of apotentially hazardous volume of hydrogen sulfide (H2 ·

I
i
I
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2.00 GENERAL INFORMATION ON AND PHYSIOLOGICAL RESPONSES TOHYDROGEN SULFIDE (H2S) AND SULFUR DIOXIDE (SO2)

2.10 HYDROGEN SULFIDE (H2S)

i Hydrogen sulfide is a flammable, highly toxic, colorless gas that is heavier than air, with the odorof rotten eggs. It can be detected by smell at a concentration in air of only 0.002 parts per million(ppm). Above concentrations of 100 ppm, it will deaden the sense of smell in a few minutes, andat a concentration of 700 ppm, a single breath can be fatal. If ignited, it burns with a blue flame.I In still air it tends to accumulate in low places in dangerous concentrations. However, if it iswarmer than the surrounding air, it may tend to rise. The upper flammability limit of H2S in airis 44% and the lower flammability in air is 4%.

Breathing low concentrations of H2S can cause headaches. Higher concentrations (0.01percentby volume) cause irritation of the eyes, nose, throat, and lungs. Eyes become red and swollen,

I accompanied by sharp pain in more severe cases. Still higher concentrations (0.05percent byvolume) cause dizziness, unconsciousness, and failure of respiration.

The Threshold Limit Value (TLV) is 10 ppm (0.001%)in air. This is the limit for eight hours ofI continuous exposure as recommended by the American Conference of Governmental IndustrialHygienists. The health and safety reference values of various concentrations of H2S are listed inthe toxicity chart below. A Manufacturers Safety Data Sheet (MSDS) for hydrogen sulfide isincluded in Appendix F.

2.20 SULFUR DIOXIDE (SO2)

Sulfur dioxide is formed with the burning of hydrogen sulfide gas. Sulfur dioxide is a pungent,irritating, suffocating, colorless gas. This gas is normally heavier than air and concentrationsabove 400 ppm are considered dangerous for even brief exposures.

Under special circumstances hydrogen sulfide gas may be ignited in order to dissipate a gas cloudand reduce the impact on a local area. Often these burning temperatures are enough to raise andI mix the SO2 With air in a ratio well below toxic levels. However, great care and propermonitoring should be used when this is attempted.

I Due to the irritating effect of SO2 &Í ÏOW COncentrations of less than 5 ppm, there is usually nodoubt as to it's presence in an area, which provides better warning characteristics than H2S.
2.30 TOXICITY CHART

SPECIFIC TLVI HAZARDOUS LETHALNAME 3i GRAVITY' (ppm) LIMIT CONCENTRATION *

Hydrogen Sulfide 1.18 10 100 ppm/l hr. 700 ppm
Sulfur Dioxide 2.21 2 50 ppm/l hr. 400 ppm

Notes:
(1) Specific gravity of air = 1.00.
(2) TLV - Threshold Limit Value.

I (3) Hazardous Limit - concentration that may cause death with short term exposure.
(4) Lethal concentration - Concentration that may cause death with only a few breaths.

I
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3.00 TREATMENT PROCEDURES FOR H2S AND SO2 EXPOSURE

A. Remove the patient to fresh air. Personnel should always use fresh air breathingequipment when entering an area to retrieve a person who has been overcome with H2S.

B. Call a physician and get patient under his care as soon as possible.

I C. If breathing has ceased, begin artificial respiration immediately. Give cardiopulmonaryresuscitation (CPR) only if there is no pulse and no breathing. Continue revival effortsuntil physician arrives or, if patient is mobile and it is determined that he should go to thehospital, continue oxygen inhalation under the physician's direction.I D. Administer oxygen to help eliminate toxic substances from blood stream.

E. Keep the patient at rest and protect from chilling.

I
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4.00 OPERATIONAL PRECAUTIONS AND PROCEDURES

4.10 INJECTION WELL SYSTEM

i The acid gas injection well system originates at the TBI Lisbon Gas Plant and consists ofcompression equipment, a piping system, a line heater, and the injection well. A 2-inch, highpressure pipeline is used to move a dense phase mixture of H2S and CO2 from the Lisbon Gas

i Plant to the injection well site. The concentration of the H2S varies from 4 percent to 56 percentby volume. A flow diagram of the system is shown in Appendix A.

The "process" pipeline to the well will contain the "H2S rich" or "process" fluid and will be new
2 inch schedule 160 API-5L X42 carbon steel pipe. A pressure control valve in the "process"
pipeline, located near the well B-624 wellhead, will maintain pipeline pressure (ie compressor

i discharge pressure) at the normal operating pressure of 1500 psig. The design pressure of the
carbon steel line is 2165 psig at 350 deg F; the compressors will shut down on high pressure at
1950 psig. Backup relief valve pressure protection is afforded at the 2165 psig level.

Under normal conditions there will be no free water in the pipeline therefore little corrosion is
anticipated. However, a contingency corrosion allowance in excess of 0.250" has been provided.

I The "process" pipeline will originate at the emergency shut down (ESD) valves on the discharge
of the compressor and terminate at the master valve on the wellhead. Connected to the "process"
pipeline is the "blowdown to flare" which is an identical pipe that is connected to the Lisboni plant flare at a location near the compressors. The "blowdown to flare" contains an ESD valve
that may be opened to allow the contents of the "process" pipeline to safely flow to flare.
Corrosion inhibitor may be injected at the inlet to the "process" pipeline or at the wellsite ifi necessary. A corrosion coupon will be installed inside the pipeline near well B-624 that can be
extracted and examined periodically to quantitatively evaluate the extent of metal loss due to
corrosion, if any. Initially, there will not be a pipeline connecting to well A-713A, because B-
624 is expected to be able to handle all of the H2S-rich gas. An additional pipeline connection toA-713A will be permitted and constructed only if necessary.

There are pressure, temperature and other instruments located at the B-624 wellsite that are
monitored and controlled by a "programmable logic controller" (PLC) at the wellsite. The

I wellsite PLC will communicate with plant's distributive computer control system (DCS) system
using a Supervisory Control and Data Acquisition (SCADA) communications system. The
pressure and temperature of the process pipeline will be measured at the pipeline entrance and

I also on the wellsite. The PLC system will continuously monitor key process variables on the
wellsite and will alarm the plant's control operator if operations go outside of normal boundaries.

The injection well system is constantly monitored via a SCADA system integrated into thecomputer network at the Lisbon Gas Plant control room. Pressures, and temperatures can bemonitored on this system. The system can be shut-down by the control room operator by usingi the SCADA system. The computer monitoring system gathers information from pressure,temperature, and H2S,monitors attached at several points to the injection well system.

I All system components are designed and constructed to withstand the operating conditions of thesystem. The injection system is protected from overpressure situations by safety pressure relief

i
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The following monitoring equipment is available at the Lisbon Gas Plant or at the injection well
site:

- Manually operated portable Sensidyne Gastec monitors with detector tubes designed to
monitor both H2Sand SO2 leVelS in the atmosphere.
- Electronic personnel monitors with constant digital readout of either Lower Explosive
Limit (LEL%), Hydrogen Sulfide concentration (H2S ppm), or Oxygen (O2%). All three

i sensors are constantly active and able to sound an alarm.
- Area monitors are located throughout the injection well system and in the plant
buildings for H2S,Fire, and LEL.

I These monitors are connected to a Gaitronic emergency alarm horn capable of five
distinct alarms:

Evacuation - Siren Fire - Hi/Lo
H2S - Yelp Oxygen - Constant Horn
LEL - Warble

Testing of all emergency alert and monitoring equipment is conducted on a monthly basis using
the appropriate calibration and testing equipment and procedures for each type of sensor or
alarm. All documentation of testing is kept on file at the Lisbon Gas Plant main office.

4.40 COMMUNICATIONS

Communication systems at the Lisbon Gas Plant and the Spiller Canyon Facility include:

- Telephones: Located throughout plant and offices.
- Hand Held radios: Located on operators, mechanics and personnel.

I o The frequencies are:
Tx Freq. 456.550

451.550

Rx Freq. 451.550

i - Emergency Response radios: Located in Lisbon Gas Plant Training Room.
o The frequencies are:

Tx Freq. 151.505
152.870
151.520

i
Rx Freq. 151.505

152.870
151.520

- Mobile phones: Located in pickup trucks and control room.

4.50 FIRE CONTROL EQUIPMENT

The following is the fire control equipment available at the Lisbon Gas Plant or at the Spiller
Canyon Facility:

i 30# Dry Chemical Fire Extinguishers Located throughout the plant and injection
system area at exit locations. Also at key

I
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locations outside buildings, where the risk
of fire is great.

350# Dry Chemical Fire Extinguishers Located in key locations where large
volumes of dry chemical might be needed.

I 20# CO2 and Halogen fire extinguishers Located at MCC buildings where electrical
fires are most likely to occur.

2½# Fire Extinguishers Located at main office in key locations and

i in company pickups.
AFFF foam vessel Located in the Old Process Building area of
AFFF 55-gal drums the Lisbon Gas Plant. It can be distributed

to different areas of the plant where oil
spills may occur.

AFFF foam - 5-gallon cans Located in Lisbon Gas Plant warehouse.
Used to inject foam at any location.

I Automatic deluge system Located in the Lisbon Gas Plant
Fire Hose Stations Located at key locations in the plant area.
Monitor Stations Located at key locations in the plant area.

I Foam Station Located in the Old Process Building area of
the Lisbon Gas Plant.

Volume of Fire water available - 20,000 Two 10,000 barrel tanks located on hill east

i Barrels of Lisbon Gas Plant.
Discharge Pressure of Fire water - 150 - Pressure is provided by one electric pump
175# and one diesel driven pump when

electricity is not available.I TESTING OF ABOVE EQUIPMENT

I - Automatic Sprinkler system - Tested annually and documented.
- 30# Dry Chemical fire extinguishers - tag checked monthly and tested

annually/documentationmonthly.

i - 350 # Dry Chemical fire extinguishers - Tag checked monthly/tested annually/
documentation monthly

- 2 1/2 # Dry Chemical fire extinguishers - Tag checked monthly/tested
annually/documentationmonthlyI - CO2 & Halogen fire extinguishers - Tag checked monthly/tested
annually/documentationmonthly

- Fire water pumps electric/diesel - Tested weekly/documented

I - Volumetric flow rate of fire water - Tested annually
- Monitors and Fire Hose stations - Tested Semi-annually

i
I
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I
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4.60 DECONTAMINATION EQUIPMENT

Disposable Tyvex suits, SCBA gear, disposable gloves, kiddy pools, pump sprayers,
decontamination detergents, neutralizers, rinse water, duct tape, eye protection, brushes, rubber

i boots and marking tape is available. This equipment is located in the Lisbon Gas Plant
Emergency Response Trailer and warehouse.

All equipment used dealing with communication, fire protection, spill control and
decontamination is tested, maintained and documented on a regular basis to assure proper
operation.

4.70 INTERNAL EMERGENCY RESPONSE

The following emergency response teams/personnel are available at the Lisbon Gas Plant:

- Lisbon Gas Plant Fire Brigade - Certified Trained
- Lisbon Gas Plant HAZMAT Team - Certified Trained
- Confined Space Rescue Team - Certified Trained
- Emergency Medical Technicians - Certified Trained
- All Employees trained in first aid/CPR - Certified Trained

Please refer to the Emergency Contact List in Appendix C for contact information.

4.80 OUTSIDE EMERGENCY AID

External emergency response personnel and services include (but are not limited to) the
following:

- Ambulance Service is available from the towns of Moab and Monticello.
- Medical First Responders and Fire response is available from the town of Lasal.
- Air Life Medical transport is available from St. Mary's Hospital in Grand Junction,

Colorado.
- Law Enforcement is available from San Juan County Sheriff , Utah Highway Patrol,

and the Bureau of Land Management, which respond from Monticello, Utah.

H2S Awareness training is made available annually to all emergency responders.

Please refer to the Emergency Contact List in Appendix C for contact information.

4.90 EMERGENCY PROCEDURES AND NOTIFICATION

All actions taken and procedures used by facility personnel in response to a fire, explosion, or
release of hazardous waste are outlined in the Lisbon Gas Plant Emergency Preparedness Plan
and Procedure Manual located at the Lisbon Gas Plant Change room and Control room. Other
copies are held by key TBI personnel.

Released wastes and liquid are collected and contained using procedures found in the Lisbon Gas
Plant Emergency Preparedness Plan and Procedure manual, the Spill Prevention Control and
Countermeasure (SPCC) plan, and the Waste Management/Minimization guideline manual. If
characterization of a waste is not known, testing is performed to determine the waste

i
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classification. All wastes are handled according to their type. If it is a hydrocarbon waste mixedI with soil and contains contaminant concentration levels above the appropriate limits, it is
landfarmed on TBI property until it reaches contaminant concentration limits set by the Utah Oil,
Gas and Mining Division. If wastes are found that are classified as hazardous wastes, they are
disposed of at an appropriate hazardous waste disposal facility.

Notification to Federal, State and Local agencies to report releases of hazardous waste, spills or
incidents requiring reporting is accomplished through the Lisbon Gas Plant Spill, Prevention
Control and Countermeasure plan (SPCC), which follows a formatted initial reporting sequence.

I This initial report is usually submitted verbally over the phone to the appropriate agency and
followed up by a written report within 7 days of the incident.
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5.00 HYDROGEN SULFIDE EMERGENCY PROCEDURES

The following procedures should be used when an uncontrolled release of any substance
containing H2S occurs.

- Immediately upon discovery of a potentially hazardous or emergency situation, the Lisbon Gas
Plant control room and the on duty supervisor shall be notified. The supervisor who is notified
will become the "Incident Commander" and take charge of the response until he is relieved by his
supervisor.

i - The Emergency will be approached using the "Incident Command System" if no outside aid is
required. The "Unified Incident Command System" will be used if public agencies are included
in the response.

- At least two people should don fresh air breathing equipment (SCBA) and monitor the air for
H2S to determine both flammable and toxicity and establish safe areas.

i - When the emergency response team is in place and equipped for rescue or repair, approach the
release with monitors and determine extent of problem from both a flammable and toxic
standpoint.

- Determine wind direction and establish a SAFE ZONE where response equipment and backup
personnel can safely operate.

- Determine if the release threatens county roads or local mines (See Site Map in Appendix B).
If either are threatened, activate the Public Protection Procedures in Section 6 of this response
guide.

I
- Conduct a briefing in the SAFE ZONE to establish a plan of action for entry and determine
what additional personal protective equipment will be required for ENTRY PERSONNEL
AND BACKUP PERSONNEL.

- Assemble needed equipment in SAFE ZONE.

- When a safe plan of action has been agreed upon, ENTRY PERSONNEL may approach the
release. Backup personnel should remain in the SAFE ZONE and be equipped for rescue if it
should become necessary.

UNDER NO CIRCUMSTANCES SHOULD CONTROL EFFORTS BE ALLOWED TO

I PROCEED WHERE PROPER ACTION HAS NOT BEEN TAKEN TO ASSURE THE
SAFETY OF RESPONSE PERSONNEL. Workers are considered safe only when they are
breathing air with less than 10 parts per million (ppm) of Hydrogen Sulfide.

i - Once the release has been controlled and monitoring has shown that the HOT ZONE is safe
(<10ppm H2S and 0% LEL), clean up and repair work may begin.

- Formal notification of the incident should be made through line management.

- A Critique of the incident should follow.

I
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6.00 PROTECTION OF THE GENERAL PUBLIC

6.10 NOTIFICATION OF POTENTIAL DANGER

- Warning signs are prominently displayed at the injection well site and at all access points to the
Lisbon Gas Plant and the Spiller Canyon Facility.

i - Written notification will be made to all mineral and grazing lease holders within the calculated
potential exposure areas.

I - Response planning will be coordinated through the San Juan County Emergency Response
Coordinator located in Monticello, Utah.

6.20 EMERGENCY EVACUATION AND ISOLATION OF DANGER AREA

In the event toxic gases are released in such quantities as to be a possible hazard to the public the

i following steps (in addition to the procedure outlined in Section 5.0) will be taken by the person
in charge:

- Choose a command post site in a safe area.

I
- Alert by telephone the Incident Commander or the Safety Manager and notify the person of the
situation and your choice of a command posts.

- Notify local Law Enforcement Officials of the need to restrict entry to the area and the location
of your command post. Request their assistance in restricting entry into the danger area by
placing roadblocks or barriers in safe areas.

Note-Alternate command posts and roadblocks may be required, the Incident Commander may
make changes in the locations listed above. Care should be taken to notify all responders of the
changes.

- Evacuate all active mines in the danger area. Mine owners have received prior notification that
conditions could arise that would require their cooperation in clearing the area.

- Notify all grazing lease holders of the danger and what sections need to be evacuated by

I humans. (See Appendix D for lease holders names and what land Sections they hold grazing
rights on.)

i - If evacuation cannot be accomplished in a timely manner and the H2S release is posing an
immediate threat to human life, the Incident Commander may chose to ignite the gas. Because of
the increased risks igniting the gas can pose for response personnel, only the Incident
Commander can give this order.

I
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APPENDIX A
MECHANICAL FLOW DIAGRAM
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FIGURE 1

LEGEND
SITE MAP

TOM BROWN, INC.
SPILLER CANYON FACILITY

= 100 pprn RADIUSOF EXPOSURE = 500 ppm RADIUS OF EXPOSURE SAN JUAN COUNW, UTAH

REVISION DATE: 7/18/02

REVIS10N Nt]MBER: 002

DRAWN SY: DMP

MAP SOURCE: 7.5 MlNUTEU.S.G.S. TOPOGRAPHIC MAP (LISBON VALLEY QUADRANGLE) PROJECT # EGO2064

SITE LEGAL LOCATION: NE NW, SECTION 24, TOWNSHIP30 SOUTH, RANGE24 EAST SCALE: 1:12.000
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APPENDIX C

i EMERGENCY CONTACT LIST

I Utah Division of Environmental Quality 800.458.0145Utah Division of Water Quality 801.538.6146EPA 24-Hour Spill Notification Number 303.293.1788I Department of Transportation National Response Center 800.424.8802Utah Division of Oil, Gas, & Mining 801.538.5340Utah Oil & Gas Conservation Commission 801.538.5277i *Utah State Highway Patrol 800.492.2400*Utah State Highway Patrol-Hazardous Materials Division 435.336.4461*Ambulance Service (Moab) 435.259.8115i *Ambulance Service (Monticello) 435.587.2237Ambulance Service (Grand Junction Air Life) 800.332.4923*Hospital (Allen Memorial-Moab) 435.259.7191*Hospital (San Juan Hospital) 435.587.2116*Grand County Sheriff (Moab) 435.259.8115*San Juan County Sheriff (Monticello) 435.587.2237*Moab Area Fire Department 435.259.5551*LaSal Area Fire Department 435.686.2388*Monticello Area Fire Department (Contact through San Juan County Sheriff) 435.587.2237*Blanding Area Fire Department 435.678.2313U.S. Dept. of Interior, Bureau of Land Management 970.878.5555Moab Field Office 435.259.6111Tom Brown Corporate Office 303.260.5000Tom Brown Lisbon Gas Plant Office 435.686.7600

i Tom Brown Lisbon Gas Plant Control Room 435.686.7620Tom Brown Lisbon Gas Plant Control Room (24 Hour Emergency Number) 435.686.2271
Doug Rosa, Lisbon Gas Plant Superintendent 435.686.7603i Rick Costanza, Field Supervisor 435.686.7612
Kenny Allred, Corporate Safety Manager 435.686.7604
*= these are non-emergency numbers. Emergency calls should dial 911.
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APPENDIX D

I LEASE HOLDER INFORMATION

MINE OPERATORS & NOTIFICATION ADDRESSES
Anderson, James, Estate,Box 9196,Salt Lake City,UT,84109
Atlas Corporation,Box 1207,Moab,UT,84532
Bailey,Rick,P.O. Box 1129,Monticello,UT,84535
Baker,W.V.,1766 W 4575 S,Roy,UT,89510
Baker,W.V.,Box 10628,Reno,NV,89510
Birch,Arthur,190 W. Canter,Huntington,UT,84501

i Boyd,Maxine S.,1490 E. 500 South #28,Price,UT,84501
Brown,Nancy,8604 E. Devonshire,Scottsdale,AZ,85251
Butzow,George,Box 713,Huntington,UT,84528
Butzow,Tonia,Box 713,Huntington,UT,84528
Clemons,Paul B.,8604 E. Devonshire,Scottsdale,AZ,85251
Crowley,Delsie,1501 S. Mesa,Montrose,CO,81401
Dearth,A.E,672 Mivida Dr.,Moab,UT,84532
Dearth,A.F.,54 S. Flora Way,Golden, CO,80401
F804 Inc.,2800 S. University Blvd.,Denver,CO,80210

i Francis,Clara,420 Topaz Circle,Moab,Ut,84532
Francis,Lyle G.,420 Topaz Circle,Moab,UT,84532
Francis,Lyle,420 Topaz Circle,Moab,UT,84532
Giles,Albert, % Bob Shumway,3080 Spanish Trail Dr.,Moab,UT,84532
Hart,C.J.,97417 1/4 Rd.,Fruita,CO,81521
Hart,C.J.,Box 1075,Vernal,UT,84078
Hart,C.J.,Box 2492,Durango,CO,81302
Hart,C.J.,Box 267,Durango,CO,81521
Hart,C.J.,Box 3037,Durango,CO,81302

i Hart,C.J.,Box 713,Huntington,UT,84528
Heda Mining Company,Box C 8000,Cofeur D Alene,ID,83814
Homestead Mining CO/CA,155 Glendale #18,Sparks,NV,89431
Homestead Mining CO/CA,1726 Cole Boulevard,Golden,CO,80401
Homestead Mining CO/CA,650 California St. 9th Floor,San Francisco,CA,94108
Homestead Mining CO/CA,7625 W. 5th Ave.,Lakewood,CO,80226
Homestead Mining CO/CA,Box 10628,Reno,NV,89510
Homestead Mining CO/CA,Box 89510,Reno,NV,89510



I
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Homestead Mining Co/CA,7625 West 5th Avenue,LakeWood,CO,80226
Hudson,H. Clay,Box 10628,Reno,NV,89510
Hudson,T.C.,Box 10628,Reno,NV,89510

i Hudson,W.T.,155 Glendale #18,Sparks,NV,89431
Hudson,W.T.,7625 W. 5th Ave.,Lakewood,CO,80226
Kemper,R.B.,10720 McCume Ave.,Los Angeles,CA,90034
Kunkel,Burton F. % Bob Shumway,3080 Spanish Trail Dr.,Moab,UT,84532
Kunkel,Raymond E.,33 Holiday Haven,Moab,UT,84532
Kunkel,Raymond E.,8664 Monmouth Pl.,Denver,CO,80237
Lawther,Hazel A.,156 N. Fraser Dr. W.,Mesa,AZ,85203
McCormick,Patricia,Box 149,Aurora,MO,62505
Melich,Mitchell,900 Donner Way,Salt Lake City,UT,84108

i Mundy,H.N.,Box 10628,Reno,NV,89510
Osanke,Mary Lou,Box 1230,Ely,NV,89301
Osanke,Mary Lou,Box 193,LaSal,UT,84530
Osanke,Steve,Box 1230,Ely,NV,8930î
Osanke,Steve,Box 192,LaSal,UT,84530
Powell,Claudette,180 Braewick Rd.,Salt Lake City,UT,84103
Powell,Claudette,Box 713,Huntington,UT,84528
Powell,Cory,Box 713,Huntington,UT,84528
Powell,Phillip,Box 713,Huntington,UT,84528

i Powell,Zachary,Box 713,Huntington,UT,84528
Redd,Paul,20923 T5 Road, Paradox,CO,81429
Richardson,Frank,Box 10628,Reno,NV,89510
Robinson,Dean (K.S. Summers),P.O. Box 67,Monticello,UT,84535
Rogers,Anna,Box 10628,Reno,NV,89510
Rogers,L.E.,Box 10628,Reno,NV,89510
Shumway,Bob, 3080 Spanish Trail Dr.,Moab,UT,84532
Standard Metals,P.O. Box 247,Silverton,CO,81433
Steen,Andrew K.,7621 El Monte Dr., Buena Park,CA,90621

i Steen,Charles A.,7621 El Monte Dr.,Buena Park,CA,90621
Strode,Gary L.,62266 N. Star Dr.,Montrose,CO,81401
Umetco Minerals Corporation,Box 1029,Grand Junction,CO,81502
Uranium King Corporation,Box 1408,Coralles,NM,87045
Westmont Engineering Company % Bob Shumway,3080 Spanish Trail Dr.,Moab,UT,84532,
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GRAZING LEASE HOLDERSI
SECTIONS 19, 24

Rick Bailey, (Spring Creek Ranch) Phone (435) 587-2313i P.O. Box 1129
Monticello, Utah 84535

i SECTIONS 10, 11, 14, 15, 21, 22, 23, 26, 27Dean Robinson (K. S. Summers), Phone (435) 587-2333P.O. Box 67
Monticello, Utah 84535i SECTIONS 2, 3, 4, 9, 10, 11, 12, 13, [33 (BI#1)]Paul Redd, Phone (970) 859-7358

I 20923 TS Road
Paradox, Colorado 81429

i
I
i
I
i
I
i
I
i
i
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APPENDIX E
TSCREEN OUTPUT DATA
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Spiller Canyon Release Run 7

TOTAL AMOUNT OF MATERIAL RELEASED (G) : .2300B+07
RELEASE HEIGHT ABOVE GROUND (M) : 1. 000

INITIAL LATERAL DISPERSION SIGMA (Y) (M) : .0000

NITIAL VERTICAL DISPERSION SIGMA (Z) (M) : .0000

******************************************************

*** SUMMARY OF PUFF MODEL RESULTS ***

******************************************************

HB MAXIMUM CONCENTRATION AND THE DISTANCE TO MAXIMUM
CONCENTRATION FOR DISTANCES BEYOND FENCELINE .010 (KM) .

OR NEAR SURFACE RELEASE MAXIMUM CONCENTRATION WILL OCCUR AT
HE FENCELINE.

AVERAGING MAXIMUM DISTANCE TO STABILITY
TIME (MIN) CONCENTRATION (G/M**3) MAX. CONC. (EM) CLASS

LWSTANTANEOUS 2.312E+07 .010 S
1 3.859E+05 .010 S
5 7.717E+04 .010 S
15 2.572E+04 .010 S
60 6.431E+03 .010 S

******************************************************

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATÏONS **

******************************************************

*********************************

*** PUFF DISTANCES ***

*********************************

THE MAXIMUM CONCENTRATION AS A FUNCTION OF DOWNWIND DISTANCE
AND THE CONDITIONS THAT PRODUCED THE MAXIMUMAT THAT DISTANCE .

MIIING HEIGHT (M) 320.
WIND SPEED (M/SEC) 1.0

AVERAGING DOWNWIND DISTANCE (KM)
TINE (MIN) MAXIMUM CONCENTRATION (G|M**3) AT VARIOUS DOWNWIND DISTANCES.

STABILITY CLASS THAT PRODUCED THß MAX . LISTED BELOW
0.01 0.03 0.05 0.07 0.1 0.5

INST. 2.312E+07 3.450E+06 1.156E+06 5.391E+05 2.356E+05 5.167E+03
S S S S S S

1 3.859E+05 7.426E+04 3.451E+04 2.083E+04 1.220E+04 1.091E+03
S S S S S S

5 7.717E+04 1.485E+04 6.902E+03 4.167E+03 2.440E+03 2.183E+02
S S S S S S

15 2.572E+04 4.951E+03 2.301E+03 1.389E+03 8.135E+02 7.276E+01
S S S S S S

60 6.431E+03 1.238E+03 5.752E+02 3.472E+02 2.034E+02 1.819E+01
S S S S S



AVERAGING DOWNWINDDISTANCE (KM)
TIME (MIN) MAXIMUM CONCENTRATION (G/M**3) AT VARIOUS DOWNWIND DISTANCES.STABILITY CLASS THAT PRODUCED THE MAX. LISTED BELOW

1.0 3.0 5.0 7.0 10.0 30.0

INST. 9.8688+02 7.147E+01 2.108E+01 9.433E+00 4.022E+00 2.911E-01
S S S S S S

1 3.853E+02 5.735E+01 1.919E+01 8.951E+00 3.911E+00 2.900E-01
S S S S S S5 7.717E+01 1.485E+01 6.902E+00 4.148E+00 2.346E+00 2.6432-01
S S S S S S*15 2.572E+01 4.9512+00 2.301E+00 1.389E+00 8,135E-01 1.535E-01
S S S S S S60 6.431E+00 1.2388+00 5.752E-01 3.472E-01 2.0348-01 3,914E-02
S S S S S S

S'TABILITY CLASSES
U = UNSTABLE
N = NEUTRAL

N

CALTES

AVERAGING TIME THAT WAS SELECTED FOR PLOTTING

********************************
*** END OF PUFF MODEL OUTPUT ***



Sp i ll er Canyon Re l ease Run 7
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MARSULEX
MATERIAL SAFETY DATA SHEET

Hydrogen Sulfide

i
1. PRODUCTAND COMPANYIDENTIFICATION

Product Name: Hydrogen Sulfide Formula: H2S Molecular Weight: 34.08
Chemical Name: Hydrogen Sulfide Chemical Family: Inorganic Sulfides CAS#7783-06-4

i Synonyms: Hydrogen sulphide, sulfuretted hydrogen, hydrosulfuricacid
Product Use: Purificationof acids, and wastewater and in the manufacture of sulfur and organosulfur compounds

i MARSULEXInc. MARSULEXInc.
111 Gordon Baker Road 11652 -99th Avenue Emergency Telephone Number
Suite 300 Fort Saskatchewan
North York,ON Alberta T8L 2T2 Chemtrec 1-800-424-9300
M2H3R1 (780) 998-2225
(416) 496-9655 Canutec (613) 996-6666

I 2. COMPOSITIONIINFORMATION ON INGREDIENTS

Hazardous Ingredients % by Wt. CAS Number
Hydrogen Sulfide 99.9 7783-06-4

I
3. HAZARD INFORMATION

EMERGENCYOVERVIEW:

i DANGER! Colorless gas with rotten egg odor. POISON. EXTREMELYFLAMMABLE. May be fatal if inhaled. Causes
eye irritation. Heavier than air. May accumulate in low places such as pits, trenches, well cellars and sumps. Odor of
rotten eggs is not a dependable indicator of presence of hydrogen sulfide at concentrations over 100 ppm. When burned,
hydrogen sulfide forms sulfur dioxide, a poisonous, colorless gas with a pungent odor. Read the entire MSDS for a more
thoroughevaluation of the hazards.

National Fire Protection Association (NFPA) Rating
Hazardous Materials Identification System (HMIS)Rating

NFPA HMIS 4 = Extreme/Severe
HEALTH 4 4 3 = High/Serious

FIRE 4 4 2 = Moderate

REACTIVITY 0 0 1 = Slight

SPECIAL 0 = Minimum

i W = Water Reactive

i Effective Date: November 2001 MSDS\H2S 11 01
Page 1 of
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MARSULEX
MATERIAL SAFETY DATA SHEET

I Hydrogen Sulfide

i
3. HAZARD INFORMATION (continued)

POTENTIAL HEALTH EFFECTS:

Exposure Limits:

ACGlH (TLV)* OSHA (PEL)

Hydrogen Sulfide 10 ppm (14 mg/m3) (TWA) 10 ppm (14 mg/m') (TWA)

15 ppm (21mg/m3)(STEL) 15 ppm (21mg/m3)(STEL)

20 ppm (Ceiling)
*-NOTICEOF INTENDED CHANGE: A decrease of the TLV-TWAto 5 ppm and the deletion of the STEL are proposed.

POTENTIAL HEALTH EFFECTS:

I Eye Contact: Inflammation and irritation of the eyes can occur at very low airborne concentrations (sometimes less than
10 ppm). Exposure over several hours or days may result in "gaseyes" or "sore eyes" with symptoms of scratchiness,
irritation, tearing and burning. Above 50 ppm, there is intense tearing,blurring of vision and pain when looking at light.

I The victim may see rings around bright lights. Most symptoms disappear when exposure ceases. However, in serious
cases the eye may be permanently damaged. Contact with liquid H2S may freeze the eye and cause severe damage or
blindness.

Skin Contact: Rarely, the gas may irritate the skin. Contact with liquidH2Scan cause frostbite (freezing of the tissue).

Inhalation: At concentrations of 0.13 to 30 ppm, the odor is obvious and unpleasant. At 50 ppm, marked dryness and
irritation of the nose and throat occurs. Prolonged exposure may cause a runny nose, cough, hoarseness, shortness of

I breath and pneumonia. At 100-150 ppm, there is a temporary loss of smell. At 200 to 250 ppm, H2S causes severe
irritation as well as symptoms such as headache, nausea, vomiting and dizziness. Prolonged exposure may cause lung
damage (build-up of fluid in the lungs). Exposure for 4 to 8 hours can cause death. Concentrations of 300-500 ppm

I cause these same effects sooner and more severely. Death can occur in 1 to 4 hours. At 500 ppm, excitement,
headache, dizziness, staggering, unconsciousness and respiratory failure occur in 5 minutes to 1 hour. Death can occur
in 30 minutes to 1 hour. Exposures above 500 ppm rapidly cause unconsciousness and death. Severe exposures, which
do not result in death, may cause long-term symptoms such as memory loss, paralysis of facial muscles or nerve tissue
damage.

Ingestion: Not applicable.

I Existing Medical Conditions Possibly Aggravated By Exposure: Breathing of vapors may aggravate neurological, eye
and respiratory conditions .

Chronic Effects: No evidence.

Carcinogenicity: Hydrogen sulfide is not classified as a carcinogen by NTP (NationalToxicologyProgram), IARC
(International Agency for Research on Cancer), ).ACGlH(American Conference of Governmental Industrial Hygienists) and
not regulated as a carcinogen by OSHA (Occupational Safety and Health Administration).

I Effective Date: November 2001 MSDS\H2S 11 01
Page 2 of
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MARSULEX
MATERIAL SAFETY DATA SHEET

I: Hydrogen Sulfide

i
i 4. FIRSTAIDMEASURES

General: Take proper precautions to ensure your own safety before attempting rescue; e.g., wear appropriatei protective equipment. Effects of contact or inhalation may be delayed. Ensure that medical personnel are aware of thematerial(s) involved, and take precautions to protect themselves.

Skin Contact: If the liquid is splashed on the skin, as quickly as possible, flush contaminated area with lukewarm, gentlyI running water for at least 20 minutes. Under running water, carefully cut around clothing that sticks to damaged skin andremove rest of garment. Obtain medical attention immediately. Completely decontaminate clothing, shoes and leathergoods before re-use, or discard.

I Eye Contact: If irritation occurs, immediately flush eyes with running water for a minimum of 20 minutes. Hold eyelids openduring flushing.Obtain medical attention IMMEDIATELY.

I Inhalation: Remove source of contamination or move victimto fresh air. Give artificialrespiration ONLY if breathing hasstopped. Give Cardiopulmonary Resuscitation (CPR) only ifthere is no pulse ANDno breathing. Oxygen may be beneficialif administered by a person trained in its use, preferably on a physician's advice. Obtain medical attention IMMEDIATELY.

Ingestion: Not applicable.

5. FIRE FIGHTING MEASURES

I Flash Point (method): Not applicable, product is a gas.
Autoignition Temperature: 260°C (500°F)
Flammability Limits in air(%): UEL: 44% LEL: 4.0%

Fire and Explosion Hazards: Oxides of sulfur may be produced in fire.

Extinguishing Media: Water spray, dry chemical, "alcohol"foam or carbon dioxide

Special Fire Fighting Procedures: H2S is extremely toxic. Fight fires from safe distance or protected location. Stayupwind. Wear full protective equipment. H2S may travelsome distance along the ground to a source of ignition and flashback. It may collect in lower, poorly ventilated areas. Water or foam may cause frothing. Use water to keep fire-exposedI containers cool, to flush spills away from populated areas and to dilute spills to non-combustible mixtures. Stop escapingflow of gas rather than extinguish the fire. If fire is extinguished and gas continues to escape, an explosive mixture could
form. If necessary to extinguish the fire, use carbon dioxide or dry chemical.

NOTE: Also see "Section 10 - Stability and Reactivity"

I
i
i Effective Date: November 2001 MSDS\H2S 11_01

Page 3 of
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MARSULEX

MATERIAL SAFETY DATASHEET

I
""" Hydrogen Sulfide

i
6. ACCIDENTAL RELEASE MEASURES

I Steps to be taken in the event of a spill or leak: Evacuate area immediately. Restrict access to area until completion
of clean up. Ensure clean up is conducted by trained personnel only. Remove all ignition sources (no smoking, flares,

I sparks or flames). AII equipment should be grounded. Ventilate area and stay upwind. Use appropriate Personal
Protection Equipment. Stop or reduce leak if safe to do so.
Liquid H2S: Do not touch spilled material. Prevent material from entering sewers or confined spaces. Stop or reduce
leak if safe to do so. If not, allow liquid to vaporize.

I Gaseous H2S: Stop or reduce leak if safe to do so. If source of the leak is a cylinder and the leak cannot be stopped
safely, move the cylinder to a safe place in the open air. If possible, repair the leak or allow the cylinder to empty.
In the case of a large spill, evacuation of populated areas downwind may have to be considered. Deliberate ignition and

I controlled burn of escaping hydrogen sulfide should be considered in order to reduce the risk to adjacent areas.
Complywith Federal, Provincial/State and local regulations on reporting releases.
Note -Spills are subject to CERCLA reporting requirements: RQ = 100 lbs (45.4 kg).

I AIHA-Emergency Response Planning Guidelines (ERPGs)
ERPGs are for community emergency planning limits and not workplace exposure limits.

ERPG-1 : 0.1 ppm

i
ERPG-2 : 30 ppm
ERPG-3 : 100 ppm

The ERPG-1 is the maximum airborne concentration below which it is believed that nearly all individuals could be
exposed for up to 1 hr without experiencing other than mild transient adverse health effects or perceiving a clearly
defined, objectionable odor.

The ERPG-2 is the maximumairborne concentration below which it is believed that nearly all individuals could be
exposed for up to 1 hr without experiencing or developing irreversible or other serious health effects or symptoms, which
could impair an individual's ability to take protective action.

- The ERPG-3 is the maximum airborne concentration below which it is believed that nearly all individuals could be
exposed for up to 1 hr without experiencing or developing life-threatening health effects.

7. HANDLING AND STORAGE

Precautions: Never work alone when handling H2S. Someone must be in communication at all times and be equipped

I and trainedto rescue. If H2S is released, immediately put on a respirator and leave the area until the severity of the
release is determined. If necessary to enter an area contaminated with H2S,followprecautions for confined space entry
including use of a supplied-air respirator with fullfacepiece, adequate communication, safety belts and lifelines. People
working with this chemical should be properly trained regarding its hazards and its safe use.

Handling Procedures and Equipment: Keep H2S away from sparks, flames and other ignition sources. Post "NO
SMOKING"signs in area of use. Do not use near welding operations, flames, or hot surfaces. Prevent release of gas
into workplace air. Since the sense of smell cannot be relied upon to detect the presence of H2S, the concentration

i should be measured by the use of fixed or portable devices. Ground all cylinders. Move cylinders by hand-truck or cart
designed for that purpose. Do not liftcylinders by theircaps or handle them with oily hands. Secure cylinders in an
upright position at all times. Do not drop or permit cylinders to bang against each other. Leave valve cap on cylinder
until it is secured and ready for use. Close all valves when not in actual use. Make sure valves on cylinders are fullyI opened when used. Open and shut valves at least once a day, while cylinder is in use, to avoid valve "freezing". Use the
smallest amount possible

i Effective Date: November 2001 MSDS\H2S 11 01
Page 4 of
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i MATERIAL SAFETY DATASHEET

MARSULEX

i Hydrogen Sulfide

i
7. HANDLINGAND STORAGE (continued)

in designated areas with adequate ventilation. Have emergency equipment available. Label containers and keep closedwhen not in use. Empty containers may contain hazardous residues.

Storage Requirements: Store in a cool, dry, well-ventilated area, out of direct sunlight. Outside or detached storage ispreferred. Store away from heat and ignition sources, incompatible materials, and cylinders or other containers underi high pressure. Use grounded, non-sparking ventilation systems and electrical equipment that does not provide a sourceof ignition. Use corrosion-resistant structural materials, lighting and ventilation systems in storage area. Store cylinders ator above ground level, upright on a level, fireproof floor. Keep cylinders secured in position and protected from damage.Keep cylinder valve cover on. Label empty cylinders. Store full cylinders separately from empty ones. Consider leaki detection and alarm systems, as required. Limitquantity in storage. Restrict access to storage area and post warningsigns. Keep storage area separate from populated work areas. Inspect periodically for deficiencies such as damage orleaks. Have fire extinguishers available in and near the storage area. Comply with all applicable regulations for the

i storage and handling of compressed gases and flammable materials.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Recommendations listed in this section indicate the type of equipment, which willprovide protection against overexposure toi this product. Conditions of use, adequacy of engineering or other control measures, and actual exposures will dictate theneed for specific protective devices at your workplace.

I Engineering Controls: Engineering control methods to reduce hazardous exposures are preferred. Methods includemechanical ventilation (dilution and local exhaust) and process or personnel enclosure. Administrative controls andpersonal protective equipment may also be required. Because of the high potential hazard associated with thissubstance,

I stringent control measures such as enclosure or isolation may be necessary. A continuous monitoring system with alarm
is recommended in areas where H2S is used. Use a non-sparking, grounded, corrosion-resistant ventilation system
separate from other exhaust ventilation systems. Exhaust through a scrubber directly to the outside. Supply sufficient
replacement air to make up for air removed by exhaust systems.

Skin Protection: Chemical protective gloves, coveralls, boots, and/or other resistant protective clothing should be worn ifthere is potential for contact with the liquid. Have a safety showerleye-wash fountain readily available in the immediate

I work area. A chemical protective full-body encapsulating suit and respiratory protection may be required in some
operations.
Resistance of materials for protective clothing : Guidelines for hydrogen sulfide:
RECOMMENDED(resistance to breakthrough longer than 8 hours): Tychem 10000(TM),

i RECOMMENDED(resistance to breakthrough longer than 4 hours): Teflon(TM).(8)
RECOMMENDED (estimated resistance to breakthrough longer than 4 hours): Responder(TM).
NOT RECOMMENDEDfor use (resistance to breakthrough less than 1 hour): CPF3(TM).

I
Recommendations are valid for permeation rates reaching 0.1 ug/cm2/min or 1 mg/m2/min and over. Resistance ofspecific materials can vary from product to product. Breakthrough times are obtained under conditions of continuous
contact, generally at room temperature. Evaluate resistance under conditions of use and maintain clothing carefully.

Effective Date: November 2001 aSDeS5
o
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MARSULEX
MATERIAL SAFETY DATASHEET

I Hydrogen Sulfide

i
8. EXPOSURE CONTROLS/PERSONAL PROTECTION (continued)

i Respiratory Protection: NIOSH recommendations for hydrogen sulfide concentrations in air.

I • Up to 100 ppm: Powered air-purifying respirator with cartridge(s) to protect against hydrogen sulfide; or gas mask
withcanister to protect against hydrogen sulfide; or SAR*; or full-facepiece SCBA.

• Emergency or planned entry into unknownconcentrations or IDLHconditions: Positive pressure, full-facepiece
SCBA;or positive pressure, full-facepiece SAR with an auxiliary positive pressure SCBA.I • ESCAPE: Gas mask with canister to protect against hydrogen sulfide; or escape-type SCBA.

• NOTE: The IDLHconcentration for hydrogen sulfide is 100 ppm.

I
*NOTE: Substance reported to cause eye irritation or damage; may require eye protection.
ABBREVIATIONS:SAR = supplied-air respirator; SCBA = self<ontained breathing apparatus. IDLH= Imrnediately Dangerous to Life or Health.

Eye Protection: Tight-fittingchemical safety goggles. A face shield may also be necessary if there is potential for contact

I with liquidH2S.

EXPOSURE GUIDELINES:
HAZARDOUS INGREDIENT(S):I Hydrogen Sulfide:
ACGlH TLV 10 ppm (14 mg/m ) (TWA)*
ACGlH STEL 15 ppm (21 mg/m3 *

I OSHA PEL 10 ppm (14 mg/m ) (TWA)
NIOSH Immediately Dangerous to Life and Health Level (IDLH) 100 ppm (IDLH)
TLV COMMENTS:*NOTICE OF INTENDED CHANGE: A decrease of the TLV-TWA to 5 ppm and the deletion of the STEL are

i
proposed.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Gas

i Appearance and Odor: Colorless gas or pressurised liquid with offensiveodor
Odor Threshold: 0.13 ppm.
Boiling Point: -60.2°C (-76.4°F) at 1 atm,

i Melting/Freezing Point: -82.9°C (-117.2°F) at 1 atm,
Vapor Pressure: 1875 kPa at 20°C
Vapor Density: 1.189 (air = 1)
Bulk Density: Saturated Gas: 31.04 kg/m3at 21.1°C (70° F)

I Saturated Liquid:774.2 kg/m at 21.1°C (70° F)
Evaporation Rate: Not applicable
Solubility: 437 mL of gas in 100 mL of water at 0°C; 186 mL of gas in 100 mL of water at 40°C. Soluble in hydrocarbon

i solvents, ether, alcohol, glycerol and carbon disulfide.
pH: 4.1 (0.1N aqueous solution)

I Effective Date: November 2001 MSDS\H2S11_01
Page 6 of
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Î MATERIAL SAFETY DATA SHEET

MARSULEX
i Hydrogen Sulfide

i
10. STABILITY AND REACTIVITY

Stability: Stable

Conditions to Avoid: Keep away from heat and sources of ignition.

Materials to Avoid:

I • Oxidizingagents (e.g. peroxides and nitrates) - May react violentlyor explosively.
• Forms explosive reactions with bromine pentafluoride, chlorine trifluoride,nitrogen triiodide,nitrogen trichloride,

oxygen difluoride and phenyl diazonium chloride.
• Metals (e.g. copper, lead) - Forms metal sulfides.
• Metal oxides (e.g. nickel oxide) - Oxidizes and can ignite.

Corrosivity to Metals: Corrosive. Reacts to form metal sulfides. Anhydrous hydrogen sulfide has low general corrosivity

I towardcarbon steel, aluminum, Inconel, Stellite and 300-series stainless steels at moderate temperatures. Temperatures
greater than ca 260°C can produce severe sulfidation of carbon steel. Wet hydrogen sulfide can be quite corrosive to
carbon steel.

Hazardous Decomposition or Combustion Products: Toxic oxides of sulfur.

Hazardous Polymerization: Will not occur

i 11. TOXICOLOGICAL INFORMATIONj

Toxicological Data:

Human toxicityvalues:

I Man: lethal: 600 ppm/30 min; 800 ppm, immediate liethalityl
severe toxic effects 200 ppm = 280 mg/cu m 1 min
symptoms of illness 50 ppm = 70 mg/cum

Animaltoxicityvalues:

I LC50 (rats): 444 ppm; 4-hr exposure
LC50 (mice): 673 ppm; 1-hr exposure.
LC50 (rats and mice): 1000 ppm; 15-30 min exposure
LC50 (female mice): 985 ppm; 15-30 min exposure

Carcinogenicity: Hydrogen sulfide is not classified as a carcinogen by NTP (National ToxicologyProgram), lARC
(International Agency for Research on Cancer), ACG1H(American Conference of Govemmental Industrial Hygienists) and
not regulated as a carcinogen by OSHA (Occupational Safety and Health Administration).

Reproductive Effects: No evidence.

Mutagenicity Data: No evidence.

Teratogenicity Data: No evidence.

Synergistic Materials: None known

i Effective Date: November 2001 MSDS\H2S 11 01
Page 7 of
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12. ECOLOGICAL INFORMATION

Atmospheric Fate: The lifetime of hydrogen sulfide is affected by ambient temperatureand other atmospheric variablesi including humidity, sunshine, and presence of other pollutants. Once released into the atmosphere, hydrogen sulfide willbehave like many other gaseous pollutants and be dispersed and eventually removed. Residence times in theatmosphere range from about one day to more than 40 days, depending upon season, latitude, and atmosphericconditions.
Soil Adsorption/Mobility: When it is spilled onto soil, much willevaporate. However, since it is very soluble in water, thepresence of water in soil or fallingas precipitation at the timeof the spill may contribute to movement in the soil. If the soilsurface is saturated with moisture at the timeof the spill as might be the case after a rainfall, the spilled chemical will runi off and/or evaporate away.
Degradation: Microorganisms in soil and water are involved in oxidation-reduction reactions, which oxidize hydrogensulfide to elemental sulfur. Abiotic Degradation: Hydrogen sulfide does not absorb solar radiation reaching thei tropsphere. It does not, therefore, undergo photolysis or react photochemically with oxygen. The primary chemicaltransformationof hydrogen sulfide in the atmosphere is oxidation by oxygen containing radicals to sulfur dioxide andsulfates.

I Bioconcentration: Does not have bioaccumulation or food chain contamination potential.
Ecotoxic Effects: Harmful to aquatic life. Fish toxicity;
TLm Lepomis macrochirus (bluegill sunfish) eggs 0.0190 mg/l/72 hr at 21-22° C in a flow throughbioassayTLm Lepomis macrochirus (bluegillsunfish) 35 day old fry 0.0131 mg/l/96 hr at 21-22°C in a flow through bioassay.I TLm Lepomis macrochirus (bluegillsunfish) juveniles 0.0478 mg/l/96 hr at 21-22°C in a flow throughbioassayTLm Lepomis macrochirus (bluegill sunfish) adults 0.0448 mg/l/96 hr at 21-22 °C in a flow through bioassayTLm Pimephales promelas (fathead minnow) 0.0071-0.55 mg/l/96 hr at 6-24°C in a flow throughbioassay

i TLm Salvelinus fontinalis (brook trout)0.0216-0.038 mg/l/96 hr at 8-12.5°C in a flow throughbioassay
Invertebrate And Microbial Toxicity: Black sea mussels exposed to hydrogen sulfide exhibited changes in protein-
carbohydrate metabolism, totalproteins, lactate and pyruvate, and transaminationenzyme activity in the musselhaemolymph. LC50 (96 hr) Asellus 0.11 mg / l.

13. DISPOSAL CONSIDERATIONSI
Do not dispose of waste with normal garbage, or to sewer systems.

i • Responsibility for proper waste disposal is with the owner of thewaste. Workwith the appropriate regulatory bodies toensure compliance with regulations.

• It may be possible to make waste H2Sgas harmless by dissolving it in a sodium hydroxide scrubber, or by burningthe H2Sand absorbing the resulting sulfur dioxide.
• Trained, experienced personnel must perform waste treatmentprocedures with appropriate protective equipment inapproved treatment facilities.
• Clean-up material may be a RCRA Hazardous Waste on disposal.
• Provincial/State or local regulations or restrictions are complex and may differ from Federal regulations.

I • The information applies to thematerial as manufactured. Processing, neutralizing, use or contamination may make theinformation inappropriate, inaccurate or incomplete.

Effective Date: November 2001 MSDS\H2S 11 01
Page 8 of



I
MARSULEX

MATERIAL SAFETY DATA SHEET

I Hydrogen Sulfide

i
i 14. TRANSPORT INFORMATION

U.S. (Under DOT) Canada (Under TC)

Shipping Name: Hydrogen Sulfide Shipping Name: Hydrogen sulphide

i Hazard Class or Division: 2.3 Classification(s): 2.3 (2.1)
Product Identification No. (PIN): UN1053 Product Identification No. (PIN): UN1053
LABEL(S): 2.3 - Poison Gas

i 2.1 - Flammable Gas

RQ: 100 lb (45.4 kg) Regulated Limits: 230 Kg

i Special Provisions : Special Provisions :
T26 - Minimumshell thickness 102. "SPECIAL COMMODITY" or "MARCHANDISE
B14 --Insulation required on bulk packaging. SPECIALE" required on shipping document when
B9 - Bottomoutlets not authorized. transportedby rail.

I 2 - Poison, Inhalation Hazard, Hazard Zone B.
Other Requirements: ERAP required for quantities
exceeding 3,000 kg

Limits to Mode or Method of Transport : Limits to Mode or Method of Transport :
- CONSUMER COMMODITY: Prohibited

PACKAGINGEXCEPTIONS: None LIMITED QUANTITY: Prohibited

i PASSENGER AIRCRAFT/RAIL: Forbidden PASSENGER VEHICLES: Prohibited
CARGO AIRCRAFT ONLY: Forbidden PASSENGER SHIP: Prohibited

15. REGULATORY INFORMATION

U.S.A.

SARA TitWa rHAZARD ATEGORIES AND LISTS

Acute (Immediate) Health: Yes Extremely Hazardous Substance Yes
Chronic (Delayed) Health: No (40 CFR 355, SARATitle Ill Section 302)
Fire: Yes CERCLA Hazardous Substance Yes
Reactivity: No (40 CFR 302.4)
Sudden Release of Pressure: No Toxic Chemical Yes

I (40 CFR 372.65, SARATitle IIISection 313)

Reportable Quantity (RQ) under U.S. EPA CERCLA: RQ=100 lb /45.4 kg

i OSHA Classification: Highly Hazardous Chemical (29 CFR 1910.119)
The Threshold Quantity (TQ ) for this substance is 1,500 lbs.

I Effective Date: November 2001 MSDS\H2S 11_01
Page 9 of



i
MATERIAL SAFETY DATASHEET

Hydrogen Sulfide

TSCA Inventory Status: Reported/Included

Right-To-Know: Illinois, Massachusetts, New Jersey, Pennsylvania

i
I
i
I
i
I
i
I
i
I
i
I
i
I
i Effective Date: November 2001 MSDS\H2S 11 01

Page 2 of



I
MATERIAL SAFETY DATA SHEET

Hydrogen Sulfide

CANADA

Workplace Hazardous Materials Information System (WHMIS)

WHMISClassification(s): Class A - Compressed gas
Class B1- Flammable gas
Class D1A - Very Toxic
Class D2B - Other effects-Toxic

WH MISHealth Effects Index: Acute Lethality - very toxic- immediatei Eye irritation - toxic - other
TDG Class 2.3 - very toxic- immediate

WHMISIngredient Disclosure List: Confirmed A; Meets criteria for disclosure at 1% or greater.

CEPA / Canadian Domestic Substances List (DSL): The substances in this product are on the Canadian DomesticSubstances List (CEPA DSL).

I
EINECS Number : 231-977-3

I
16. OTHER INFORMATION

I
REFERENCES:

i 1. "CHEMINFO"through"CCINFOdisc",Canadian Centre for Occupational Health and Safety, Hamilton, Ontario, Canada,May 2001.

I 2. CHEMLIST, American Chemical Society, 2001.

3. CESARS: Chemical Evaluation Search And Retrieval, Canadian Centre for Occupational Health and Safety, Issue :2001-2, May, 2001.

4. Handbook of Compressed Gases, 3rd Edition, Compressed Gas Association, Arlington, Virginia, 1990.

5. HSDB-Hazardous Substances Data Bank , through "CCINFO disc", Canadian Centre for Occupational Healthand Safety, Hamilton, Ontario, Canada, (May 2001).

6. RTECS- Registry of Toxic Effects of Chemical Substances, On-line search, Canadian Centre for Occupational Healthand Safety RTECS database, May, 2001.

7. Transportation of Dangerous Goods Act and Regulations, Canadian Centre for Occupatioal Health and Safety, May2001.

8. Threshold Limit Values for Chemical Substances and Physical Agents, Biological Exposure Indices, AmericanConference of Governmental Industrial Hygienists, 2001.

Effective Date: November 2001



I
MATERIAL SAFETY DATA SHEET

I Hydrogen Sulfide

i
16. OTHER INFORMATION (Continued)

Legend:

CAS # - Chemical Abstracts Service Registry Number
CERCLA - Comprehensive Environmental Response, Compensation, and LiabilityAct

i CFR - Code of Federal Regulations
DOT - Department of Transportation
EPA - Environmental Protection Agency

i ERAP - Emergency Response Assistance Planning
LCso - The concentration of material in air expected to kill50% of a group of test animals
LDso - Lethal Dose expected to kill50% of a group of test animals

i LEL - Lower Explosive Limit
MSHA - Mine Safety and Health Administration
NIOSH - National Institute for Occupational Safety and Health

i PEL - Permissible Exposure Limit
PVC - Polyvinyl chloride
RCRA - Resource Conservation and Recovery Act

i SARA - Superfund Amendments and Reauthorization Act of the U.S. EPA
STEL - Short Term Exposure Limit
TDG - Transportation of Dangerous Goods Act/Regulations
TLm - Median Threshold Level
TLV - Threshold Limit Value
TSCA - Toxic Substances Control Act
TWA - Time-Weighted Average
UEL - Upper Explosive Limit

i
i

Prepared by PIONEER (905) 403-4745

The informationcontained herein has been approved by MARSULEX Inc. and is offered only as a guide to the handling of
this specific material and has been prepared in good faith by technicallyknowledgeable personnel. It is not intendled to be

i
all-inclusive and the manner and conditions of use and handling may involve other and additional consideratiions. No
warranty of any kind is given or implied and MARSULEX Inc. will not be liable for any damages, losses, injuries or
consequential damages that may result from the use or reliance of any information contained herein.

I
i Effective Date: November 2001 MSDS\H2S 11 (01

Page 11 of
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APPENDIX G
EMPLOYEE SIGNOFF SHEET

I
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I
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i



I
i

APPENDIX G
EMPLOYEE SIGNOFF SHEET

I have read the Tom Brown, Inc. Spiller Canyon Facility Emergencv Response
Plan/Public Protection Plan and understand its contents. I understand my personalI responsibilities under this policy and will make use of this information to contribute to safety ofthe public and for my own personal safety while an employee of Tom Brown, Inc.

Signed Date

i
I
i
I

i
I
i

I
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UNDERGROUND INJECTION CONTROL

PERMIT MODIFICATION

LISBON B-624 SWD
NENW Sec.24 -T30S-R24E

San Juan County, Utah

July 22, 2002

Prepared for:

Mr.Gil Hunt
State of Utah

Division of Oil, Gas and Mining
1594 W.North Temple

Suite 1210
Salt Lake City, Utah 84114

Prepared by:

BUYS & ASSOCIATES, INC.
4720 S. Santa Fe Circle, Suite 6
Englewood, Colorado 80110

O (303) 781-8211
FAX (303)



UNDERGROUND INJECTION CONTROL

PERMIT MODIFICATION

LISBON B-624 SWD
NENW Sec. 24 -T30S- R24E , o

San Juan County, Utah

July 22, 2002

Prepared for:

Mr.Gil Hunt
State of Utah

Division of Oil, Gas and Mining
1594 W.North Temple

Suite 1210
Salt Lake City, Utah 84114

Prepared by:

BUYS & ASSOCIATES, INC.
4720 S. Santa Fe Circle, Suite 6
Englewo30d3)Co81-r8a2dlo180110 RECEIVEE

FAX (303) 781-1167

DIVISION OFOIL GAR son



FORM 9 STATE OF UTAH
DIVISION OF OIL, GAS AND MINING 5. Lease Designation and Serial No.

UTSL 070034

O SUNDRY NOTICES AND REPORTS ON WELLS 6. If Indian, Allotte or Tribe Name
Do not use this form for proposals to drill new wells, deepen existing wells, or to reenter pluggedand abandoned wells.

Use APPLICATION FOR PERMIT TO DRILL OR DEEPEN form for such proposals. 7. Unit Agreement Name
Lisbon Unit

1. Type of Well 8. Well Name and Number
OilWeil Gas Well Other UIC well Lisbon B-624

2. Name of Operator: Contact: þ B. Gimmeson 9. API Well Number
Tom Brown, Inc. Phone: 303.260.5030 43-037-16516

3. Address and Telephone No. 10. Field and Pool, or Exploratory Area
555 Seventeenth Street, Suite 1850, Denver, CO 80202 Lisbon-Mississippian

4. Location of Well

Footages: 710 FNL, 1666 FWL County: San Juan
00, See T,R,M: NENW, 24, T30S, R24E State: Utah

11. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
NOTICE OF INTENT SUBSEQUENT REPORT

(Submit in Duplicate) (Submit Original Form Only)
O Abandon O New Construction Abandon* New Construction

Repaircasing O Pullor Altercasing Repaircasing Pullor Alter Casing

Change Plans Ü Recomplete Change Plans Recomplete

O convertto injection O Reperforate O convertto injection Reperforate
Fracture Treat or Acidize Vent or Flare Ü Fracture Treat or Acidize Vent or Flare

O MultipleCompletion O Water Shut-Off Water Shut-Off

Other Ü Other
Modify Permit

Approximate date work will start Sep-02 Date of work completion

O Report results of Multiple Completions and Recompletions to different reservoirs

on WELL COMPLETION OR RECOMPLETION REPORT AND LOG form.
* Must be accompanied by a cement verification report.

12. Describe Proposed or completed Operation (clearly state all pertinent details, including estimated starting date of any proposed work and approximate duration thereof.
If the proposal is to deepen directionally or recomplete horizontally, give subsurface locations and measuredand truevertical depths of all pertinent markers and zones.

Attach the Bond under which the work will be performed or provide the Bond No. on file with the BLM/BIA. Required subsequent reports shall be filed within 30 days
following completion of the involved operations. If the operation results in a multiple completion or recompletion in a new interval, A form 3160-4 shall be filed once
testing has been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have been completed, and the operator has
determined that the site is ready for final inspection.)

TBI proposes to modify the permit for this UIC well to include the injection of acid gas into the well.

Name (Printed/Typed) Title Agent to TBI
Martin W. Buys

Date 7 18 2002

(T'his space for State use only) RECEIVEDO
JUL19 2002
DIVISION OF

OIL, GAS AND



LISBON B-624 SWD

LIST OF ATTACHMENTS

Attachment No. 1 Site Map

Attachment No. 2 Map of Adjacent Wells

Attachment No. 3 Cross-Section, Structure Map, Completion Data and Summary

Attachment No. 4 Open Hole Log

Attachment No. 5 Proposed Completion and Well Bore Diagram

Attachment No. 6 Water Analysis

Attachment No. 7 List of Producing Wells

Attachment No. 8 Ownership Map, List of Owners, Affidavit Notification

O



O
SWD WELL PERMIT MODIFICATION

Lisbon B-624 SWD
API # 43-037-16516

Tom Brown Inc. is requesting a permit modification for the Lisbon B-624 well. This well is an
existing SWD well injecting into the Mississippian Leadville formation in the Lisbon Field, San
Juan County, Utah.

The following document contains information to support this modification.

1. TBI is the operator and major working interest owner of wells located in the Lisbon
Field, San Juan County, Utah. TBI's business address is provided below:

Tom Brown Inc.
555 17th Street

Suite 1850
Denver, CO 80202

2. The Lisbon B-624 is an existing water disposal well. The well was spudded on 5/9/60. It
was re-completed as a SWD well on 11/9/1965. During this time, it has received over 42
MM barrels of produced water per day.

3. During the initial production of the field, the wells produced both oil and gas and the gas
was separated and re-injected. As the oil production declined, the Lisbon Gas Plant was
built to process and sell the gas. The make-up of the gas has changed over time and the
plant is currently being re-configured. The new process will concentrate the off gases
into an "acid-gas" stream and this acid gas is what will be injected into B-624.

The acid gas stream is approximately 4% water, 50% H2S and 46% CO2.

4. Enclosed as Attachment No. 1 (Site Map), is a plat of the B-624.

5. Enclosed as Attachment No. 2 (Site Diagram of Adjacent Wells), is a plat showing that
portion of the Lisbon Field in the area adjacent to the Lisbon B-624. The legal location
for the well is 710' FNL, 1666' FWL, Sec. 24, T30S, R24E, San Juan County, Utah.

Shown on the plat is a circle of one-half mile radius centered on the Lisbon B-624 well.
The ½ mile radius encompasses the area of the review, within which TBI is required to

Tom Brown Inc.
Lisbon B-624 SWD Permit Modification



investigate all wells for mechanical integrity. The ½ mile radius also identifies those
lands, the owners thereof, which must be provided notice of this application. There are
no wells within this area.

6. TBI proposes to utilize the Lisbon B-624 as a disposal well for gas re-injection from the
Lisbon Gas Plant. This gas was produced from wells in the Lisbon Field. The Lisbon
Field is a unitized field that is managed by the Moab Field office of the BLM.

7. TBI proposes to utilize the Mississippian Leadville formation (the existing SWD zone) as
the disposal zone. This formation is also the producing formation. The gross injection
interval in the Lisbon B-624 will be from 8896' to 9200'.

8. The Lisbon Field is located upon a large faulted anticlinal feature that encompasses
approximately 5,000 acres. Structural closure on the field is almost 2,000 feet. When
discovered the Lisbon structure was filled to the spill point with hydrocarbons. The
northeast boundary of the anticline is bordered by a high angle reverse fault.
Displacements on this fault are as much as 2,100 feet. The entire Lisbon anticline is
totally encased by the Paradox salt. The Tom Brown, Inc. B-624 well that is being
proposed for the re-injection of acid gas is located on the southeast flank of the Lisbon
anticline, approximately 1,700 feet to 1,800 feet low to the anticline's crest.

O It is proposed that the B-624 well will be utilized in the field as a acid gas re-injection
well. The Mississippian Leadville is the recipient formation. The Leadville Formation is
overlain by the Pennsylvanian Molas Formation, a vari-colored shale; the Pennsylvanian
Pinkerton Trail Formation, a gray-brown dense dolomite interbedded with anhydrite, gray
dolomitic siltstones, and thin gray-green shales; and the Pennsylvanian Paradox Salt, a
thick salt containing beds of black shale, dolomite, dolomitic sands and anhydrite. Taken
together, any or all of these beds would provide a top seal for the Leadville Formation.
The Devonian Ouray Formation, a white, gray, or buff limestone, largely lacking
effective porosity and permeability in the Lisbon Field area, underlies the Leadville
Formation. The Ouray Formation will form an effective bottom seal at the B-624. The
lower 100' +/- of the Leadville Formation in the area of the B-624 is also devoid of
effective porosity and permeability and would serve to re-enforce a bottom seal.

USDW - There are no sources of underground drinking water near the Lisbon B-624.

Attachment No. 3 contains a structure map, cross-section, completion summary and data.

9. The open hole log for the Lisbon B-624 is included in Attachment No. 4. A cement
bond Log was never run for this well.

The write up for the completion of the Lisbon B-624 and the wellbore diagram is

Tom Brown Inc.
Lisbon B-624 SWD Permit Modification



included in Attachment No. 5. c.e meado e.X A

10. The source o fluid and gases or disposal in the Lisbon B-624 will be from the wells in
the Lisbon Fiehl that hav'e been processed in the Lisbon Plant. Enclosed as Attachment
No. 6 are standard analyses of formation produced water.

Various produced water samples were mixed with each other and with the Lisbon B-624
water. The water Deposition Potential Indicators analysis shows that there is little scaling
potential in the mixed waters.

The analysis of the Mississippian Leadville water from the Lisbon B-624 is 76,671 mg/L
of total dissolved solids. This is above the 10,000 ppm value utilized by the Board as the
upper threshold for "fresh water."

11. A list of wells that may use the Lisbon B-624 well for disposal is included in Attachment
No. 7.

12. The maximum injection volume in the Lisbon B-624 is estimated to be 1.0-1.3
MMSCF/day. The estimated injection pressure is 1000-1200 psig at the surface.

o/
13. Enclosed as Attachment No. 8 is a list of all the owners, operators, and surface interest

owners located within ½ mile radius of the Lisbon B-624
.

The affidavit certifying that TBI has notified all of the operators, owners, and surface
interest owners located within ½ mile radius of the Lisbon B-624 well will be sent to you
under separate cover.

TBI Production Oil & Gas Company
Lisbon B-624 Application
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ATTACHMENT NO. 1

SITE MAP

O

TBI Production Oil & Gas Company
Lisbon B-624 Application





ATTACHMENT NO. 2

MAP OF
ADJACENT WELLS

O

TBI Production Oil & Gas Company
Lisbon B-624 Application





ATTACHMENT NO. 3

CROSS-SECTION, STRUCTURE MAP,
COMPLETION DATA

TBI Production Oil & Gas Company
Lisbon B-624 Application
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O O O

B-624
OFFSET WELL COMPLETION DATA

REVISED:

SURFACE CASING PRODUCTION CASING

WELL SIZE DEPTH CEMENT CEMENT SIZE DEPTH CEMENT ESTIMATED CEMENT TOP
AMOUNT TOP AMOUNT

B-624 133/8", 48# 1000' 800 sx Cire to surface 51/2", 15.5# 9232' 5450 cu.ft. 3 stgs circ to surface in stage 3
17#,
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JUN-06-2002 11:43 TOM BROWN 303 260 5007 P.02/05

Copyright 2002. All rights reserved. Petroleum Infounation/Dwights LLC d/b/a IHS Energy Group. Date: 6/6/2002
Time: 9:12 AM

PI/Dwights PLUS on CD Scout Ticket

1 USA-D
State: UTAH

isbon County SAN JUAN
Operator: PUREOIL COTHE

API: 43037165160000 IC:
InitialClass: WO

Target Objective:
Final Well Class: WO

Status: D&A-O
Field: LISBON

Permit: on MAY09, 1960
First Report Date: SEP 15, 1972

Projected TD: 9300 Formation: DEVONIAN
Hole Direction: VERTICAL

Location
Section, Twp., Range: 24 30 5 24 E

Spot Code: NE NW
Footage NS,EW: 710 FNL 1666 FWL

Surface remark:
Principal Meridian SALT LAKE

Lat/Long 38.1687700 / -109.2415100 US
PBHL: See

PEBL remark:
PHBL: From Surface: TVD:

O ABHL: Sec
ABHL remark:

ABHL: From Surface: TVD:
Dates and Depths

Spud: MAY 19, 1960 Spud Date Code:
TD: on

LTD: 9648
PlugBackDepth:

Completed: JUL 20, 1960
Formation @TD: 159CMBR Name: CAMBRIAN

Ref. Elevation: 6317 DF
KB. Elevation:

Ground Elevation: 6304 GR
Contractor LOFFLANDBROTHERS

Rig Release Date: Rig #

DST # 001
Show: Formation:PARADOX /SH/

Interval: 3600 - 3710 BHT
Choke: Top; Bottom:Recovery· 1 60 FT MXW RecMethod: PIPE

Recovery: 2 420 FT XW Rec Method: PIPE
Pressures and Times:

Hydro Init Flow Final Flow Shut-in Open Time Shut-in TimeO Init Final Init Final Init Final Init Final Init Final Init Final1840 1840 100 210 875 775 60 30 30

DST # 002
Show: S Formation: MISSISSIPPIAN



>pyright 2002. All rights reserved. Petroleum Information/Dwigatsawa wo -, - .

Time: 9:12AM

(IDwightsPLUS on CD Scout Ticket

Interval: 8862 - 8988 BHT

Choke: Top: Bottone
Recovery· 1 390 FT GCM RecMethod: PIPE

Pressures andTimes:
Hydro Init Flow Final Flow Shut-in OpenTime Shut-in Time

Init Final Init Final Init Final Init Final Init Final Init Final

4270 305 432 3000 3000 60 30 30

ST # 003
Show: Formation:MISSISSIPPIAN

Interval: 8987 - 9027 BHT

Cholce: Top: Bottour
Recovery· 1 100 FT M RecMethod: PIPE
Recovery· 2 2825 FT XW Rec Method:PIPE

Pressures andTimes:
Hydro Init Flow Final Flow Shut-in OpenTime Shut-in Time

Init Final Init Final Init Final Init Final luit Final Init Final

4710 4635 205 1265 3065 2965 90 30 30

DST# 004
Show: S Formation: MC CRACKEN

OverlappingFormation: CAMBRIAN
Interval: 9502 - 9648 BHT 190

Choke: Top: Bottont

Recovery: 1 1000 FT W Rec Method: PIPE

O
Recovery: 2 500 FT GCM Rec Method: PIPE

Recovery 3 700 FT GCMXW RecMethod:PIPE

Cushion: 1000 WTR

Pressures and Times:
Hydro Init Flow Final Flow Shut-in OpenTitne Shut-in Time

Init Final Init Final Init Final Init Final Init Final Init Final

4945 4945 1020 1410 1010 3037 60 30 30

Core Id: 001
Formation: 359MSSP MISSISSIPPIAN

Interval: 8934 - 8988 Rec: 54 FT

CoreType: CONV ShowType:
Description: 34 LM,DARK GREY, FINE

CRYS,CRINOIDAL, UTTLE BLACKRESIDUETHROUGH

OUT,GOOD ODOR ONFRESHBREAK,SMALLVUGGY
PORO, SLI BLEEDINGFILTRATE FROM 8937-53, 8955
-60. 6 LS, BLACK FINECRYS,SUCROSIC,BLACK
RESIDUETHROUGHOUT,FEWCRINOIDAL STEMS, 14 SD

LIGHT GRAY, DEN, CRINOIDAL.

Core Id: 002
Formation: 359MSSP MISSISSIPPIAN

Interval: 8988 - 9026 Rec: 38 FT
Core Type: CONV Show Type:

Description: 20LM,LIGHTGREY,FINE
CRYS,DEN,CRINOIDAL,LTITLEBLACKRESIDUE.I
DOLO, LIGHTGRAY, VERY FINECRYS,VERYGOODTO

O EXCELLENT SMALLVUGGYPORO. LOOKSFLUSHEDSU
BTEDING FILTRATE.14LS, UGHTGRAY,FINECRY
DEN, CRINOIDAL. LITTLE BLACKRESIDUE. I DOLO,

GRAY, FINE CRYS,GOOD VUGGY PORO. TRACE OF

2



JUN-06-2002 11:44 TOM BROWN 303 260 5007 P.04/05
Copyright 2002. All rights reserved. PetroleumInfornation/DwightsLLC d/blaIHS EnergyGroup. Date: 6/6/2002

Time: 9:12 AM
PI/Dwights PLUS on CD Scout Ticket

O BLACK ASPHALTICRESIDUE ON PART OF PORO. LOOKS
FLUSHED. 2 LS, GRAY, FINE CRYS, POOR VUGGY
PORO. SOME BLACK RESIDUE. LOOKS FLUSHED.

Core Id: 003
Formation: 359MSSP MISSISSIPPIAN

Interval: 9026 - 9027 Rec: 1 FT
CoreType: ShowType:

Description: 1 CHERT, LIGHT-DARKGREY
BRECCIA, VERY HARD ANDDEN,TRACE PPP, TRACE
OF FOSS AND TRACE OF BLACKSHALE.

Core Id: 004
Formation: 359MSSP MISSISSIPPIAN

Interval: 9021 - 9053 Rec: 26 FT
Core Type: CONV ShowType:

Description: 4 DOLO, LIGHT-DARKGREY
FINECRYS,DEN. 8 DOLO,DARKGRAY FINE CRYS,
DEN, TRACE PPP, STRINGERS OFCHERT 12DOLO,
GRAY, FINECRYS, DEN, HARD, TRACE PPP.TRACE
CHERT. l CHERT, LIGHT-DARK GRAY, BRECCIATED.
1 DOLO,LIGHT BROWN, FINE CRYS, HARD, DEN,
TRACEOF CHERT INCLUSIONS.

Core Id: 005
Formation: 306MCCK MCCRACKEN

Interval: 9537 - 9588 Rec: 51 FT
Core Type: CONV Show Type: BLDO

Description: 20 SS,LIGHTGREY, FINE
GRAIN, TIGHT, QUARTZITIC3 DOLOLIGHTTAN,
FINE CRYS,SANDY.15SD,LIGHTTAN,VERYFINE
GRAIN W/FEW MED GRAINS, QUARTZITIC SLI BLEED-
INGOF LIGHTGREENOIL FROM 9562-63.2 DOLO,
GRAY, FINE CRYS,DEN.2 SH.DARKBROWNMICA.
5 SD, LIGHT-DARK GRAY MOTILED, FINE GRAIN,SHY
INPART.DOLO,HARD, DEN. 3 DOLO DARKGRAY-
BROWN, FINE CRYS, GLAU. 1 SD, LIGHT GRAY, FINE
CRYS.

Core Id: 006
Formation: 159CMBR CAMBRIAN

Interval: 9588 - 9648 Rec: 60 FT
Core Type: CONV Show Type:

Description: 6 DOLO,DARK BROWN
BLACK, FINE CRYS,DENSE, PYRITIC AND GLAUC-
ONITIC. 27 DOLO,DARKGREY TO TAN, FINE CRYS,
GLAUCONITIC W/BLACK MICA SH, 27 DOLO,LIGHT
TAN, FINE CRYS, DENSE, CALC.

Casing, Liner, Tubing
Casing 20 IN @ 14 w/ 8 sx
Casing 13 3/8 IN @ 1000 w/ 800 sx

rmations and Logs
Top Pormation Measured Top Base Base Source Lith- Age

Depth TVD Depth TVD ology codeHERMOSA 1732 LOG 409PARADOX /SHI 3389 LOG 409
3 of



. JUN-06-2002 11:44 TOM BROWN 303 260 5007 P.05/05
Copyright 2002. All rights reserved. Petroleum Information/DwightsLLC d/blaIHSEnergyGroup. Date: 6/6/2002

Time: 9:12 AM
PI/Dwights PLUS on CD Scout Ticket

ermations and Logs
PARADOX /SH/ 3640 LOG 409
SALT 3732 LOG 000
MISSISSIPPIAN 8807 LOG 359
OURAY LM 9236 LOG 306
ELBERT 9318 LOG 306
MC CRACKEN 9502 LOG 306
CAMBRIAN 9587 LOG 159

Dwights Energydata Narrative
Accumulated through 1997

IP: 8384-8$24 SALT WATER DISPOSAL WELL
Dwights number: RS428310

Operator Address
Street or PO Box:

City:
State,Zip: ,

Country:
Phone: Fax:
E-Mail:

Agent Namc; Agent Code:
Agent Remark:

TOTAL







ATTACHMENT NO. 4

OPEN HOLE LOG

TBI Production Oil & Gas Company
'

Lisbon B-624 Application



O

This Open Hole Log (Sonic Log) can be
viewed by going to our web site
www.ogm.utah.gov
Go to the
Oil & Gas Program
Well Data Search
Enter the Oil and Gas Information System
Using the bar on the top of the screen

g Click on
Well Logs
Search Well Logs

Click on Use Comma for Multiples and type
4303716516

Click on Submit
Click on View or Download

vld 01-18-2007



ATTACHMENT NO. 5

PROPOSED COMPLETION AND WELLBORE DIAGRAM

TBI Production Oil & Gas Company
Lisbon B-624 Application



Completion Procedures for the B-624 SWD Well

1. MIRU coiled tubing unit.

2. Clean out fill through 3-1/2" tubing from 9000' to 9200'.

3. RD CT unit.

4. Pressure test backside to 1000 psi for 30 minutes.

5. RU WL. Set profile plug at bottom of 3-1/2" tubing.

6. Pressure test tubing to 1000 psi for 30 minutes.

7. Pull tubing profile plug.

8. Run tubing inspection log.

9. Put well on gas



WELLBORE DIAGRAM
Operator: Tom Brown, Inc.

Well Name: Lisbon B-624
710' FNL & 1666' FWL Lease Number: UTSL 070034

Location: NENW Sec. 24-T30S-R24E
FORMATIONS Field: Lisbon - Mississippian

county,state: San Juan County, UT
1732' API Number: 43-037-16516

ox "A" 3389' Diagram Date: 04/29/2002
Paradox "B" 3640'
Salt 3732' KB 6318'
Base Salt 8673'
Molas 8770' GL 6305'
Mississippian 8807' ) ) Well History
Ouray 9236' ( (
Elbert 9318' ) ) Spud Date: 5/19/1960
McCracken 9502' ( ( TD Reached: 7/18/1960
Cambrian 9585' ) ) Completion Date: 7/20/1960 (P&A'd)

) ) (Cut 6 cores and ran 4 DST's before P&A.)

13-3/8" OD 48# H-40 ) . - ) Recompleted as SW In|ection: 11/9/1965
surf csg landed @ 1000'.

Cmt'd w/800 sx regular cm). First SW Injection: 11/9/1965, AIR 85.5 BPH
@ 175# inj pressure at pump.

DV Tool @ 3696' TKBbinqDetail: Depth:

) ) 1 jt 3-1/2" 9.3# J-55 AB Mod tbg 28.54'
( ( 3-1/2" tbgsub 7.90'

) ) 314 jts 3-1/2" 9.3# J-55

( ( AB-Mod IJ 355 tbg 8,828.06'
) ) 3-1/2" IJ x 2-7/8" 8rd X-over

.80'

( ( 2-3/8" x 2-7/8" locator sub .70'

) ) Bak Loc Seal Assy 2.688 x 1.927 4.52'
PACKER DEPTH 8875'
EOT 8876.52'

Model "N" Packer @ 8875'†-

DV Tool @ 8896' (
) y 8936-8968'

( \ 9004-9023' Perforated 07/1965: 4 SPF
) ) 9028-9043' Acidized in 4 stages w/ tti 10,000 gals 15% HCI acid.
( -4-- 9094-9109' Acidized 9/11/1968 w/5000 gals 15% HCI acid dn tbg.
) 9115-9121'

( F 9170-9182'

) PBTD 9200' )
( ( 5-1/2" 15.5#, 17#, 20# N-80 LT&C csg set @ 9232'. Û
) 9648' ) Cmt'd in 3 stages with 5450 cu



ATTACHMENT NO. 6

WATER ANALYSIS

TBI Production Oil & Gas Company
Lisbon B-624 Application



7-10-02, 8 09AM,TDU BTOWD, Inc.
4435 086 2341 # 12/ 22

Analytical Laboratory Report for:

TOrit BI"OWil UNICHEMRepresentative: Clyde Willis

Production Water Analysis
Listed below please find water analysis report from: Lisbon Unit, 8424 ,

Lab Test No; 2002135772 Sample Date: 07/03/2002
specificGravity: 1.061
TDS: 76671
pH: 6.29

Cations: mg/L as:

Calcium $'140 (Ca )
Magnesium 682 (Mg
Sodium 22964 (Na )
Iron 4.80

Barium 15.20

Sttentium 257.00 (Or )
Manganese S.20 g*

Anlons; mg/L as:

Bli:arbonate 1452 (HCO,)
Sulfate 1050

Chloride 44500 (CI
Gases:
carbon Dioxide 225 (co,)
Hydrogen Sulfide 97 (Ha")

7Ta a RENT# GNTIGIN SS Ing; re E120 E95 916 PE'l,T



7 10-02: SiCOAM;Tom tifDWn. IñC. 435 585 2347 # 13/ 22

Tom Brown Lab Test No: 2002125TT2
alloadcaiservinas

DownHoleSAT* Scale Prediction
@90 deg. F

MineralScale Saturation Index Momentary Excess
(ibsf1000 bbis)

3alcite (CaCO3) 8.27 -122

4tagortite (CaCO3) 5.35 .118

JVititerite(BaCO3) ,00434
-19.23

Strontianite (57001) ,484

-.228

Magnesite(MgCO3) .806
-.0294

¾thydrite(CaSO4) 1.01 -972

Sypsum (caSO4*2M20) 1.28 65.58
ðarite (BaSO4) 47.25 9.38
Salestite (SrBO4) .59

-88.75

Silica (SiO2) 0 -44.74

Brucite(Mg(OH)2) < 0.001 -.494

Magnesiumsilicate 0 -114.13

Iron hydroxide(Fe(OH)3) < 0.001 < 0.001
Strengite (FePO4°2H20) O >-0.001

Siderile (FeCO3) 7.31 .144

Halite(NaCI) .0139

-168331

Thenardite (Na2SO4) < 0.001 -75391

kun sulfide(FeS) 13.4 2.57

interpretation of DHSat Results:
The Saturation Index is calculated for cash mineralspecies independently and is a measure of
the degree of supersaturation (driving forco ¶or preolpitation) under the conditionsmodaled.
This value ranges frorn o to intintty with1.o representing a condition of equilibrium whereesale
WIIInoitner dissolve nor precipitate. Values less than 1.0 are undersaturatedand values greater

than 1.0 are supersaturated. The scale is logarithmic, i.e. a Saturation index of 3 is 10 times more

saturated than a value of 2.
The Momentaryexcess is a measureof how much scale wouldhave toprecipitate to bring the
syslernback to a non4caling condition. This value rang-from negativa (dissolving) infinity to
positive (precipitatinalinfinity. The Momentary Excess represents die amountof scalepoSSible

while the Saturation Level represents the probability thatscale will form.

(Wd 8881# Ugv'IGIN $2DIM2S pg Egge £99 916 TE•LI



7-,0-92; SãoyAM;Tom scown, Ise. ,435 gets 234, = 147 72

N imilsliam
Analytical Laboratory Report for: lilloinlas13ersises

Tom Brown UhilcHEM Representative: Clyde Willis

Production Water Analysis
Listed below please find wateranalysis report from: Lisbon Unit. B-942

IJb Test No: 20021257T3 Sample Date: 07/03/2002
Specific Gravity: 1.072
TDS: 110032
pH: 6.13

Cations: mall, as:

Calcium 4156 (ca )
Magnesium 871

Sodium 37473 (Na )
fron 3.10

Barium o.7o (sa )
Strontium 117Ao (Sr )
Manganese 0,39 (Mn )
Anions: mg/L as:

aïcarbonate sez (Nco )
sulfate isso

Chieride ,
64800 (CI)

o..es:
Carbon Diegide 188 (CO)
tilydrogenBulfide 202



7-10-02, M:09AM,10m Brown, Inc.
,435 086 2341 * 15/ 2

Tom Brown Lab Test No: 2002125773 , ggsilemiloalSarwices

DownHoleSAT" Scale Prediction
90 dog. F

Mineral Scala Saturation index MomentaryExcess
(Ibst1000bbis)

Caleita (CaCO3) 2,05 .0819

Aragonite (CaCO3) 1.76 .0257

Witherite(BaCO3) < 0.001 -24-81

strantlanite(SiCO2) .0802
-1.03

Magnesito (MgcC3) .487
-.0551

Anhyditte (CaSO4) 1.16 44.45
Gypsum (CaSO4*2H2O) 1.41 138.68
Barite (88804) 2,52 ,256

etestite (Sr$O4) .345

-113.37

Suica (SIO2) 0 -42.21

Brucito (Mg(OH)2) < 0.001 -.411

Magneslurrt silicate 0 -111.8

Iron hydroxide (Fe(OH)3) < 0.001 < 0.001
Strengite (FePO4'2M2O) O >-0.001

tiderite(FeCO3) 1.75 .0902

Matite(Nact) .0349

-149771

Thenardite(Na2SO4) < 0.001 -79346

iron sulfide (FeS) 8,03 1.64

interpretation of DHSat Results:
The Saturation index is caleulated for each mineral species independently and Is a measure of

the destee ofsupersaturation(driving force for precipitagon) under the condidons modeled.
This value ranges from 0 to infinity with 1.0 representing a condidon of equilibrium where scate
will neitherdissolve nor precipitate. Vahtes less than 1.0 are undersaturated and ValueS greater

than 1,0 are supersaturated. Tite scale is fogarithmle, i.e. a Saturadon index ora is 10 timesmore
saturated tharta value of 2.
The Meinentary excessis a measure of how much scale wouldhave to precipitate to bring the
systemback to a non-scußngcondition. This valut rangesfrom negative(dissolving) infinity to
positive (precipitating) infinity. The Momentary Excess represents the armountof seale possible
while the saturationLevel represents the probability that scale will



7- O-02, 8:09AM;Tom Brown, Inc.
;435 SGS 2341 © T6/ 22

DownHole SAT(tm)

1) TB B-624 (50%) 2) TB 2-912 (304)

Report Date: 07-08-2002

SATURATION LEVEL Ma¥ÐNTARY EXCESS (Los/1000 Barrels)

Calcite (caCO3) 3.73 Calcite (CaCO3) 0.0630

Aragonite (Caco3) 3.18 Aragonite (caCO3) 0.0590

Witherite (BaCO3) 0.00135 Witherite (BaCO3) -20.97

Strontianite (SrCO3) 0.210 Strontînhite (52003) -0.477

Magnesite (MgcO3) 0.654 Magnesite (HgcO3) -0.0384

Anhydrite (Caß04) 1.22 Anhydrite (Caso4) 45.56

Gypsum (CaSO4*2H20) 1.50 Gypsan (CaSot*2H20) 119.13

Sarite (BaßQ4) 29.88 Berite (BaSO4) 4.83

Celastite (SrdO4) 0.520 Celestite (grSO4) -79.84

:Silica (SiO2) 0.00 Silica (5192)
-40.47

Brucite (Hg(OH)2) < 0.001 Brucite (1Wg(GN)2) -0.407

Wagnesium silicate 0.00 Magnesium silicate -105.89

Iron hydroxide (Fe(OH)3) < 0.001 Iron hydroalde (re(on)3) < 0.001

Strengite (PePO4*2820) 0.00 Strengite (refot*2H2o) >-0.001

Siderite (Feco3) 3.63 Sîderite (Feco3) 0.0715

Halite (Nacl) 0-0263 Halite (RaC1) -146838Whenardite(Na2504) < 0.001 Thenardite (Na2504) -73629

ron sulfide (Fes) 9.47 Iron sulfide (Feg) 2,10

SIMPLE INDICES
Langelier 0.981

Ryanar 4.18
Packorius 0.931
Larson-SKold Index 84.26
stiff Davis Index 0.346
Oddo-Tomson -0.0394

OPERATING CO.NDITIONS
Temperature ("F) 90.00
Time(secs) 1.00

UNICHEM - Midland Analytical Laboratory

P.O. Box 61427, Midland, Texas 79711

e
on a ownTI GNVEGIWGE31Aggs US (WBÔ(gg gig 92'LI 2002 80



7-50-02) 6:09AM,fDU BTOWA. IAC,
;435 686 2341 & 17/ 22

DownHole SAT(tm)

MIRED WATER DEPOSITION POTENTIAL INDICATORS

1) TB 8-624 (75%) 2) TB B-912 (25%)

Report Date: 07-08-2002

SATURA2ION LEVEL MOMENTARYEXCass (Lbe/1ao0 Barreln)

Caleite (CaCO3) 4.86 calcite (CaCO3) 0.0849

Aragonite (caCO3) 4.14 Aragonite (CaCO3) 0.0811

Witherite (BaCO3) 0.00252 Witherite (BACO2) -19.70

Strontianite (SrCO3) 0.319 Strontianite (37003) -0.335

Kagnesite (MgcD3) 0.732 Magnesite (HgcD3) -0.0329

2Dahydrite (CaSO4) 1.15 Anhydrite (CaSO4) 30.42

Gypsum (CASO4*2H20) 1.44 Gypsum (Caso4*2H2c) 97.69

Barite (BaSO4) 40.70 Barite (BaSO4) 7.12

Celestite (SrSO4) 0.577 celestite (87804) -69.07

Silica (5102) 0.00 Silica (Sic2) -41.35

Brucite Odg(OH)2) < 0.001 Brucito (Mg(OH)2) -0.431

Magnesium silicate 0.00 Magnesium silicate -107.11

Iron hydroxide (Fe(OH)3) < 0.001 Iron hydroxide (re(OH)3) < 0.001

strengite (FePO4*2820) 0.00 Strengite (FePO4*2820) >-0.001

siderite (FeCO3) 5.14 Sîderito (Feco3) 0.0988

Kalite (NaC1) 0.0204 Balite (NaC1) -152668

enardite (Na2804) < 0.001 Thenardite (Ba2sot) -72991

on sulfide (FeS) 10.18 Iron sulfide (Fes) 2.33

SIMPLE INDICES
Langelier 1.09

Ryanar 4.01

Puckorius 0.743
Larson-Skold Index 68.40
Stiff Davis Index 0.450
Oddo-Tomson 0.0959

OPERATING coNDITIONS
Temperature (°F) 90.00
Time(secs) 1.00

UNIcNEM - Midland Analytical Laboratory

P-o. Box 61427, Midland, Texas



7-10-02 B:09AMITom Brown. Inc.
;435 698 2341 18/ 22

DownHole SAT(tm)

1) 28 B-624 (25%) 2) TB B-912 (75%)

Report Date, 07-08-2002

SATURATION LEVEL MONENTAR¥EXCSss (Lbs/1000 Barrela)

Calcite (Caco3) 2.74 Calcite (CaCO3) 0.0424

Aragonite (CaCO3) 2.34 Aragonite (CaCO3) Q.0382

19itherite (Baco3) < 0.001 Witherite (Baco3) -22.23

Strontianite (SrCO3) 0.128 Strontianite (Srco3) -0.664

Magnesite (Hgco3) 0.562 Magnesite (Mgco3) -0.0438

Anhydrito (CaSO4) 1.26 Anhydrite (Ca504) 58.69

sypsums(Cas04*2H20) 1.54 Gypsum (Casot*2H20) 139.60

Barite (BaSO4) 17.15 Barite (BaSO4) 2.55

celestite (Srso4) 0.448 Celestite (Srgod) -90.86

silica (5102) 0.00 Silica (SiO2) -39.59

Brucite (Mg(OH)2) < 0.001 Brucite Dig(OH)2) -0.384

Magnesium silicate 0.00 Magnesium silicate -104.56

Iron hydroxide (Fet0H)3) < 0.001 Iron hydroxide (Fe(OH)3) < 0.001

Strengite (FePO4=2H20) 0.00 Strengite (FePO4*2H20) >-0.001

Siderite (Faco3) 2.45 Siderite (Feco3) 0.0451

Halite (NaCl) 0-0332 Halite (RaC1) -140979menardite(Na2904) < 0.001 Thanardite (Na2SO4) -74160

on sulfide (POS) 7.68 Iron sulfide (Fes) 1,87

SIMPLE INDICES
Langelier 0.856
Ryznar 4.37
Puckeri 5 1.14
Lars0n-Skold Inden 104.33

stiff Davis Index 0.236
Oddo-Tomson -0.188

OPERATING coNDITIONS
Temperature ( F) 90,00
Time(sees) 1.00

cm1CHEM - Midland Analytical Laboratory
9,0. Box 61427, Midland, Texas



/-10-02; 8: SAM;Tom Brown. Inc, ;435 5@e 2341 # 18/ 22

DownHole SAT(tm)
MIKED WATER DEPOSITION POTSNTIAL INDICATORS

1) TB 5-624 (25%) 2) TB 8-912 (75%)

Report Date: 07-08-2002

EATURATION LSVEL MouENTARY EXCESS (Lbs/1000 sarrels)
Calcite (CaCO3) 3-58 Calcite (CaCO3) 0.0430
Aragonite (caco3) 2.90 Aragonite (CaCO3) 0.0390
Witherite (Baco3) < 0.001 Witherite CBaCO3) -23.15

Strontianita (SrCO3) 0.0472 Strontianîte (Srco3) -1.74

Magnesite (WgcO3) 1.30 Magnesite (HgCO3) 0.0114
IAnhydrite (CBSO4) 1.77 Anhydrite (CaSOg) 106.48
Gypsum (Caso4*2x20) 0,847 eypsam (caso4*2H20) -10.19

Earite (84304) 2.48 Barite (Ba$O4) 1.61
Celestite (SYSO4) 0,343 Celestite (Stood) -125.36

Silica (3102) 0.00 Silica (SiC2) -110.84

Bracite QMg(OH)2) < 0.001 Brucite QMg(OH)2) -0.518

Idagnesium silicate 0.00 Magnesium silicate -165,09

Iron hydroxide (Fe(og)3) < 0.001 Iron hydroxide (Fe(0H)3) < 0.001

Strengite (FaPot*2H2o) 0.00 Strengite (Fe204*2H20) >-0.001

Siderite (FeCO3) 6,51 Siderite (FeCO3) 0.0562
Nolite (NaCl) 0.0241 Halite (NaCl) -171101

enardite (Na2304) < 0.001 Thenardite (Na2SO4) -78151

on sulfide (Fes) 10.07 Iron s itide (res) 1.88

SIMPLE INDICES
Langelier 1.35
Ryznar 3.38
Puckorius 0.145
Larson-Skold Index 103.85
Stiff Davis Index 1,79
Oddo-Tomson 0.726

OPERAWING CONDITIONS
Temperature ( F) 180.00
Time(secs) 1.00

UNICHEM - Midland Analytical Laboratory
P.O. Sex 61427, Midland, Texas



7 0-02: 8 99AM,Tom Brown. Inc.
¡435 595 23a a 2O/ 22

DownHole SAT(ta)

1) TB 8-624 (75%) 2) TB B-912 (25%)

Report Date: 07-08-2002

SATURATIOR LEVEL MOMENTARYEXCESS (Lbs/1000 Barrels)
caloita (caco3) 6.36 Calcite (CaCO3) 0.0808
Aragonite (Caco3) 8.14 Aragonite (CaCO3} 0.0772
Ifitherite (BaCO3) 0.00211 Witherite (84003) -20.49

strontianite (Srco3) 0.119 Strontianite (SrCO3) -1.04

Magnesite (MgCO3) 1.69 Magnesite (MgCO3) 0.0328

Agnydrite (CaSO4) 1.66 .
Anhydrite (casod; 80.03

Gypsum (CaSO4*2N20) 0.813 .. Gypsum (CaSOG*2B20) -24.30

Barite (BaSO4) 6.07 3nrite (BaSO4) 6.07

celestite (Srso4) 0.456 Celestite (3:304) -99.57

silica (Sio2) 0.00 silica (5102) -115-78

Stucita (Mg(CH)2) < 0.001 Brucite OKg(OH)2) -0.582

Idagnesium silicate 0.00 MAgnesium silicate -168.85

Iron hydroxide (Fe(OH)3) < 0.001 Iron hydroxide (Fe(OH)3) < 0.001

Strengite (FeFO4*2H2O) 0.00 Strengite (¶ePO4*2H2O) >-O,ÔO1

Siderite (FeCO3) 11.63 Siderite (FeCO3) . 0.101

Kalite (NaC1) 0.0149 Halite (Nacl) -183416

Thenardite (Na2SO4) < 0.001 Thenardite (Na2SOA) -76729

ron sulfide (FeS) 13.48 Iron sulfide (Fes) 2.34

SIMPLE INDICES
Langeliet 1.59
Syanar 3.01
Puckorius -0.257

Larson-Skold Index 68.08

Stiff Davis Inder 1.99
Oddo-Tomson 1.01

PERATING CONDITIONS
Temperature (°r) 180.00
Tine(secs) 1.00

UNICHEN - Kidland Analytical I.aboratory
P.O. 3ox 61427, Midland, Texas 79711

nwa ova·ra GNWGIN 93DI^¾S igg (99 916 92-LT E002.80



' 7-10-02; 8.OSAM,Tom Brown, Inc.
;435 666 2349 # 71/ 22

DownHole SAT(tm)

1) TB 3-624 (504) 2) TB B-912 (504)

Report Date' 07-05-2002

SATURATION LEVEL MOMENTARY EXCESS (Lbs/1000 Barrels)

Calcite (CaCO3) 4.87 Calcite (caCO3) 0.0614
.Aragonite (caCO3) 3.94 Aragonite (caco3) 0.0576

Witherite (BaCO3) 0.00112 Witherite (3aco2) -21.83

Strontianite (SrCO3) 0.0778 Strontianite (SrCO3) -1.33

Magnesite (MgCO3) 1.51 Magnesite (Mgco3) 0.0219
Anhydrito (CaSO4) 1.73 Anhydrite (Cased) 94.27
Gypsum (caso4*2H2c) 0.837 Gypsen (casod*2H20) -15.89

Barite (BaSO4) 4.38 Barite (Baso4) 3.88
celestite (SrBO4) 0.405 Celestite (StSO4) -111.49

Silica (5102) 0.00 Silica (5102) -113.30

Brucite (Mg(OH)2) < 0.001 Brucite (Mg(OH)2) -0.549

Magnesium silicate 0.00 Magnesium silicate -167.07

Iron hydroxide (re(OR)3) < 0.001 Iron hydroxide (Fe(OH)3) < 0.001

Strengite (FePO4*2H2O) 0.00 Strengito (FePO4*2H20) >-0.001

siderite (reco3) 8.20 siderite (FeCO3) 0.0781

Halite (NaC1) 0.0192 Halite (NaCl) -177352

Thenardite (Na2SO4) < 0.001 Thenardite (Na2804) -77497

ron s lfide (Fes) 12.10 Iron sulfide (FeS) 2.11

SIMFLE TRDICES
Langelier 1.48
Ryznar 3.18
Packorius -0.0670

Larson-skold Index 83.86
Stiff Davis Index 1.89
oddowtomeon 0.015

OPERATING CONDITIONS
Temperature ( F) 180,00
Time(secs) 1.00

UNICHgW - Midland Analytical Laboratory
F.0, Box 61427, Midland, Texas 79711



ATTACHMENT NO. 7

LIST OF PRODUCING WELLS

OO

TBI Production Oil & Gas Company
Lisbon B-624 Application



Lisbon D 610 (MC) Lisbon McCracken 043-037-30694 NE NE
sbon Fed B 614 A (MC)(P&A) Lisbon McCracken 043-037-31351
gnar Unit01 Lisbon SE 005-113-05012 SE NE

Lisbon A 713A Lisbon Unit 043-037-16236
sbon A 715 Lisbon Unit 043-037-16237 125 FWL,2620 FNL SE ISW
sbon A 814 (P&A) Lisbon Unit 043-037-16238 NW ŠŸÏ

8 FW

Lisbon B 610 (MS) Lisbon Unit 043-037-16469 NE NW
Lisbon B 613 Lisbon Unit 043-037-16240 NE NW
Lisbon B 614 Lisbon Unit 043-037-16468 NE NW
Lisbon B 615 Lisbon Unit 043-037-15123 1840 FEL, 765 FNL NE NW
Lisbon B 616 Lisbon Unit 043-037-16242 NW
Lisbon B 810 Lisbon Unit 043-037-31433
Lisbon B 814 Lisbon Unit (043-037-30082 NE SW
Lisbon B 815 Lisbon Unit 43-037-16243 NE SW
Lisbon B 912 Lisbon Unit 043-037-15769 1825 FWL, 505 FSL SE SW
LisbonC 069 Lisbon Unit OÃ3Ö3Ñ62451935 EVi, 8Š I ÑL ÑW ÑË
LisbonC 094 Lisbon Unit 043-037-16247 SW SE
LisbonC 715 Lisbon Ünk 043-0ŠÌ31074 NE SWOO Lisbon C ÕiÕ Lisbon Unit 043-037-3i323 ¯¯

SW SE
Lisbon D 084 Lisbon Unit 043-037-16250 NE SE
Lisbon D 616 Lisbon Unit 043-037-15049 660 FEL, 660 FNL E NE
Lisbon D 716 Lisbon Unit 043-037-31034 1325 FEL, 2240 FNL SW NE
Lisbon D 810 Lisbon Unit 043-037-16471 NE SE
Lisbon D 89 Lisbon ÜÑÍÏ 043-037-16251 NE SE
Lisbon Fed 02-21 F Lisbon Unit 043-037-15768 SE NW
Lisbon Fed A 911 Lisbon Unit 043-037-31014 SW SW
Lisbon Fed B 614 A (MS) Lisbon Unit 043-037-31351 ÑÌ NW
Lisbon Fed C 099 Lisbon Unit 043-037-30693 236 FSL, 2154 FEL SE SW
McintyreCanyon 17-21 Lisbon SE 005-113-06080 1176 FWL, 2410 FNL SW NW

cintyre Canyon Unit 01 Lisbon SE 005-113-05017 NE NW
McintyreCanyon Unit06-H-18 Lisbon SE 005-113-06011 SE NE
McintyreCanyon Unit 08-34 Lisbon SE 005-113-06106 502 FEL, 970 FNL NE NE
Lisbon B 610 R (INJ) Lisbon Unit
Lisbon B 614 R (INJ) Lisbon Unit 043-037-1ŠÃ68 NE NW
Lisbon B 624 (SWD) Lisbon Unit 043-037-16516 NE NW
Lisbon B 810 (MS) Lisbon Unit 043-037-31433 NE
Lisbon B 816 (SWD) Lisbon Unit 043-037-16244 NE SW
LisbonC 910 I (P&A) Lisbon Unit 043-037-31805 SW SE
Lisbon D 610 R (MC-Inj) Lisbon Unit
Lisbon D 810 R (INJ) \Lisbon Unit



10 30S 24E San Juan, Ut PR 03/11/1961 McCracken
10 30S 24E San Juan, Ut PR 10/03/1982 McCracken
14 30S 24E San Juan, Ut PA McCracken
30 44N 19W San Miguel, Co SI 09/07/1960 11/26/1960 Mississippian
20 44N 19W San Miguel, Co O 01/18/197 06/17/1975 Mississippian
19 44Ñ 19W San Miguel, Co APD Mississippian
13 30S 24E ŠanJuan, Ut Šl 05/14/196 Mississippian
i5 30S 24E San Juan, Ut PR 06/08/1965 08/19/1965 Mississippian

30S 24E San Juan, Ut PA Mississippian
4 30S 24E San Juan, Ut SI 05/08/1971 07/01/1971 Mississippian
4 30S 24E an Juan, Ut SI 05/06/1982 Mississippian
10 30S 24E San Juan, Ut PR Mississippian
13 30S 24E San Juan, Ut SI 06/06/1961 Mississippian
14 30S 24E San Juan, Ut PR Mississippian
15 30S 24E San Juan, Ut PR 09/06/196 03/07/1961 Mississippian
16 30N 24E San Juan, Ut TA 02/06/1963 Mississippian
10 30S 24E San Juan, Ut NCA 10/01/1988 Mississippian
14 30S 24E San sÍuan,Ut St 09/23/1972 Mississippian
15 30S 24E San Jua PA Mississippian
12 30S 24E San Juan, Ut PR 07/09/1960 10/24/1960 Mississippian
9 30S 24E San Juan, Ut SI 05/19/1962 07/13/1962 Mississippian
4 30S 24E San Juan, Ut WO 01/31/196 Mississippian
15 30S 24E San Juan, Ut PA Mississippian

30S 24E San Juan, Ut PR 09/08/1987 Mississippian

11 30S 24E San Juan, Ut PR 10/18/1984 Mississippian
14 30S 24E San Juan, Ut PR Mississippian
9 30S 24E San Juan, Ut PR 10/11/1981 04/07/1982 Mississippian
17 44N 19W San Miguel, Co PR 03/16/2001 06/18/2001 Mississippian

14 30S 24E San Juarl Ut SÏ ¯05/31/1960

24 30S 24E San Juan, Ut Al 07/20/196
10 30S 24E Sanduan,Ut PR
16 30S 24E San Juan, Ut Al 12/07/1962
10 30S 24E San Juan, Ut Ä 2

¯¯

San Juan, Ut SI
¯¯¯



OO

ATTACHMENT NO. 8

OWNERSHIP MAP & LIST OF OWNERS

OO

B TBI Production Oil & Gas Company
Lisbon B-624 Application



Surface, Royalty and Working Interest

1) WI Ownership within Lisbon Mississippian Unit
TBI - 99.50307% WI

Chester Gordon Trust - 0.49693% WI
600 17th Street, Suite #1800 North
Denver, CO 80202
Attn: Wayne Gardenswartz, Trustee

2) WI Ownership within the McCracken Unit
TBI - 100% WI

3) Mineral Ownership
All Minerals are Federal and State of Utah.

4) Base Royalty Ownership
All Base Royalties are paid to the BLM (Federal) and the State of Utah.

5) Surface Ownership
BLM and Torn Brown

9



SURFACE . OWNERSKIP

Lisbon Field

Section Township 30 North Ranga 24 East

County san Juan State Utah

-----6----------5----------4----

-----3----
-----2----------l-

-----7----------8----

- ---- ---

-----I8----------17----

-----
9----------20----------2 2-

-----30----·-----29----------28----------27----
------26---- -----25-

I

I

I -

-----31----

------32----------33----

------34----

-----35----------36-- -

Surface Ownership

Federal (BLM) ,

SCALE: 1inch = 1 mile

State of Utah

TBI Fee



O
FORM 9 STATE OF UTAH

DIVISIONOF DIL, GAS ANDMINING 5. laase Designationand SerialNo.

UTSLO70034
SUNDRY NOTICES AND REPORTSON WELLS 6 If Indian, Allotta orTritieName

Use APPLICAT1ÖNFOR FEKMITTO DRR,t.Olt DEEPF.Nform for auch s 7 UnitAgreement Name
Lisbon Unit

I. Type of Well 8. WellName and Number

O onw.. O unswei O oitw Lisbon B-624

2. Nameof Operator Contact: Jane Washburn 9. APIWenNumber
EnCana Oil & Gas (USA) Inc. Phone: 720/876-5431 43-037-16516

3. Address and TelephoneNo. 10. Fieldand Pool,er ExploratoryArea

370 17thStreet, Suite 1700, Denver, CO 80202 Lisbon Mississippian
4. LOCstion of Well
Footages: 710' FNL, 1666' FWL County San Juan

00, SeeT.R.M: NENW Sec.24-T30S-R24E state: Utah

11. CHECK APPROPRIATEBOX(E3) TOINDICATE}ATUREOFNOTICE,REPORT,OR OTHER DATA
NOTICE OF INTENT SUBSEQUENTREPORT
(Submitin Duplicate) (SubmitOriginalFormOnly)

O At.ndon O IWW Consbutton O Aband=• O New Construcdm

O Rewr cama Om er acuna O Rapk Casne O Pulier Alter can.
O cn.ng.pl... O O Omnge Plans O a.comø.t.

O corvertto inacno. O nevner.'" O cornertto ing O naparrerar.

O FradŒG Trebt& ACidil. O ventor** O s,.en,.m.as O v.ntorrue
Om c.,,,,son O wararsnuton O Walar ShutŒ

O o**' O omer
Test downhole equipmeni/MIT

Approximate date work will start lfW11/2007 Dateof work completion
Rcput rus-ha of Muhipic C-sphiims amiRecanapktims to ikfisma mismärs

an WELt.COWUmON OR REEOWOMON RBOKTANDÐ0 fman
* Must be accompaniedby a ceumnt verification import.

12 Desene Proposedor coneled Opsumis.a(ekuly me an partinuarlag haludegestimescdstartiradue ofany pinposed awk mi appumimais desim dernt

ir du proposal is la acependimien.Ilycr ymmpism whensdly,sinesutisuramimmium a.si.nisereci ar.I amemusical de¢u of an permis......sers...i-

AnaclicheBoniunder which de nesk wii10 pcaformalor provide de Bud N.. m liinmilk theBLMBIA Recµmisubseqwntsepute shall befaledwithin 30dayt

followingcompkbon of the intelvedqpsmama ifde operation tusults ina uniupk eenyktion er sucampimm in a min inter*A,Aform3140-1 shíNbe(ligd gue

issung has beenmmpickyt FinalAtmalannin N:skasshall be fikdudy afkr aNresurancnts.inchadng ruclamanan, have bomcumpktsi. andthe spammarhas

detenti.ut aka simsnu is malg rarnaalimpection )

EnCanaOil& GasInc.requestspermissionto test downholeequipmentfor leaks and run a mechanical
integrity test on the Lisbon B-624 as detailed in the suached procedures.

Approvedby the
Utah DMalonof

011,GasandMining

13
Name (Printed typed) Title

Jane Washburn Operations Technologist
Signa Date

10/31/2007
(Thisspac tate use



O

LISBONB-624

Procedures to test downholeequipment and perfonn Mechanical Integrity Test:

1 MIRUWell Servicing Unit. Spotrig pump and tank. RU H2S safety equipment.
2 Pump 60 bbls. of 3% KCL down2-7/8" tubing.
3 NDWH. NU BOP's. Wellheadwill be purged on locationbefore beingshipped to Cameronin

RockSpringsfor inspectionand repair.
4 Unstingseal assemblyfrompacker with slightupstrain above neutral and right liand rotation

thenstraightupward pull. (Note: Annulus filled with diesel.H2S is soluble in dieseL
Any diesel circulated to surface could have extremely high H2S content!!!)

5 POOHwith2-7/8"tubing.Coverrackingboardswith carpetto protectcoated pin ends.
6 MIRU Wireline Serviceand run JB/GR to top of packer @8875',
7 Pump25 BBL of 3% KCL fluiddown casing.
8 MIRU SchlumbergerUSI tool.
9 RIHand log 8875to 8600 (contingentupon State of Utahapproval),

10 POOH.
11 RDMOSchlumberger.
12 RIHw/ Baker ModelFB-1 productionpacker w/ 6' pup& 1.875" XNnipple with WEGon

bottomwith blankingplug installedon wireline. Set packeras close to existing packeras possible.
13 Load 5-1/2" casing with 3% KCL water. Pressure test casing to 3000# for 30 minutes. Recordpressure

test on two pen recorder. Proceedto step #l4 if there isno casing leak evident. Please call theDenver
officefor furtherinstructionsshould a casing leakexist.

14 RUhydro-testersand test tubingto 7000# belowthe slips.(Note: Internally coated tubing,therefore,
testing service must use non-slip rubber typetest toolsto avoid damaging internal conting. Use
provided stabbing guides to protect pins during run-in procedure.) Replaceanydefectivejointswith
newcoatedtubing. RIH w/ anchortubing seal assembly on 2-7/8" tubingand sting into packer.

15 Unstingand circulateholefullof dieseL
16 Spaceout and land tubing in tubing head. Install new Cameron wellhead (Sour Service H2S/CO2

trimmed-may be deliveredafter job is completed).
17 MIRU radioactive tracer surveyservice company.
18 RIHwith tracertoolandrunfrom9,200 ft to 8,600 ft.
19 POOH with tracertool.
20 RDMOtracer surveyservicecompany.
2 l RDMOpullingunit.
22 Installinspectedwellheadafter it is returnedfromCameron.
23 Place well on



2008-Oct-23 11:44 AM EnCana Oil & Gas USA 7208763217 2/3

FORM9 STATEOFUTAH
DivisloN O¥ OII, GAs hND MINING 5. LeaseDesignationandSerialNo.

UTSLO70034
SUNDRYNOTICES ANDRKPORTS ONWELLS 6. IIIndian,Allotteor TribeName

UnAPPLICKHONIORPliRMfrTOÞRIG.ORDEEPENfomfa Mmposh 7. UnitAgreementName
Lisbon Unit

1.TypeofWell 8. Welt Name and Number
Oonwell Urmwd I:dother IJs NLO SA i Lß t 1.

2. Nameor operalor Contact: Jane Washburn 9. A.PIWollNumber
Encana Oil & Gasgig) Inc. Phone: 720/1376-5431 43-037-16516

3. Addressand TelephoneNo. 10,FjeldandPool,orExploratoryArca
370 11thStreet,Suite 1100,Denver,OO 8û202 LisbonMississippian

4. 1.ocation of Well
Footages: 710'FNI., 1666'¥Wl. County: San Juan
QQ.SeeT,R,M: NENW Sec.24-T305-R24E State: Utah

11. CHECKAPPROPRIATßBOX(ßS)TO JNDiCATH NATUltEOF NOTICE,REPORT,OROTHERDATA
NOTICEOF INTENT SUBSEQUENTREPORT
(StihinitinDuplicate) (SubmitOriginalForm only)

U mmaan O NewConsmicdon O anneon* U Newconstrucuon
Onep=lreasia, Ueviioratercusim Onycos mer «¾

O Changa Plan, O amis|2me e e,,,, e,,, O moipa
n emv.noIns.crion O Re erforeto O c-,ivoingsm, O Repeamate
U Fraelure Treetor Acme O vet or Flara O rrecturmTrentorAcidize O ventorPin
O Mumpi.com¢.non O watershubow O walesnut-orr
O other 2 other

-. .-..,....-..-...-..
_

Testdownholeequipment/MIT
Appmximate date workwillstart Dateofworkcornpletier: 11/16&GO7

ItaponusultsofMuldsleCompledansandRecongledonrindifferentreservoirs
on WRI, COWHHONORRIiCOWHUONId!PORT AblDLOGibim.
* Mustbuaccampnied by a cementverfffcEIÍOD git.

12.DescribePmposedorcompletedOpemtion(elearlysimieallpeninent details,includingendmatedstartingdnieofanypinposedworkandwaroximatedurationAmeoE
Ifihmpropon!istodeepmdirecíanallyerlecompletehorizonially,yesubsmfiiceinnationsandmensuredmdinu:vertion]deptluiofofJyondm:ssismukulewildwues.
AtlachmeBondmderwhichtbsawkwillbeperfonned orpmvida to DondNo.onIIIewillifileBIMDIA Requimimhsagnot reportsshallhe filedavhldn30 dag
follwits completionoftheinvolveduperationsIfthe opwationmaits inuunitiplocomplellentr recompledeainanewinierval,A form3]do.ashallbefiledence
inlinghnahan.se.wiplorani, Wiganims.k....:nlNoll=441..IIbemedemlynnin.Hr.=púnanenb,iudedingsvelaimlion,havebencomplelsd.undikeopemtorhas
deteminedthat thesiteinmadyforfinalInspection)

EnCanaOil & GasInc. movedon the Lisbon B-624to test tlie downhole equipment. A RBP was set @8857,
and testedto 3100psi; lost 30 psi in 35 min. A casing logwasomfromsurfaceto 8857',anda portion.

- -- of collapsed.casing-was.identified...Attempt-to..run..liner-was-mot-successk-The-plug-wus-left---- --- - - -

in placeat 8857',2-7/8" tubingset at 8744',and wellwasSI. Operationstan kom 11/2/08- 11/16/08.
An updated wellbore diagramis attached.

EnCanaintendsto plug the Ï,isbon)3-624,andaNotice of1ntent10P&A will be filed.

Name(Frmiet1/Typed) TiLle

Jane um (10/ergionsTechnologist

_RECEIVED(Thisspackfut laie use only)

e/os Oct 2agagg
DIV.0FOIL,GAS&



2008-Oct-23 11:45 AM EnCong Oil & Gas USA 7208763217 3/3

WELLBORE DIAGRAM
operator:TomBrown,Inc.

Well Name: Lisbon B-624
710' FNL&1666'FWL LauweNumber, UTSL070034

Location: NENW Soc. 24-T308-R24E
FORMATIONS Field:, Lisbon . Mississipp n

county,state:San Juan County,UT
Hermosa 1732' L APl Number: 43-037-18518
Paradox "A" 3380' Dragram Date: 10/07/2008
Paradox "B" 3840'
Salt 3732' KB6318'
Base Salt 8573'
Molas 8770' GL 6305'
Mississipplan 8807 ) WellHistoryOuray 9236'
Elbert 931ô' ) Spud Date: 5/19/1960McCracken 9502' TD Reached: 7/18/1960Cambrlan 9585' Completion Date: 7/20/1960(P&A'd)

(Dut6 coresand ran4 DSTs beforeP&A.)
13-3/8" OD 48# H-40 ) _m 9

surfcag landed@1000'. ( Recompleted as SW Inlectlon: 11/9/1965
Cmt'dw/600 ex regular cmt )

First SW injection: 11/9/1965, AIR 85.5 BPH
175#inj pressure at Pump.

CONVERTED TO ACID GAS INJECTION
4/19/2003

Tubing Detall:(10/07/2008) Depth:
KB
280 jts2-7/8"PC TK7tbg
1-2.31 FIN, &Baker retrieving head

PACKER DEPTH 885T
EOT 8744'

Ba¼er RBP set @8857' -

---- 8936-8968'
9004-9023' Perforated07/1965: 4 SPF

¯

9028-9043' AcidÏ7,edin4 slages w/tti 10,000gals 15%HCIacid.
9094-9109' Acidized 9/11/1988 w/5000 gals 15%IICIaciddn ibg.9118-9121'
9170,9182'

5-1/2" 15.5#,†7#,20# N-80LT&C csg set @9232'.
9548' ) Cmt'd in3 stages with6460cu



STATE OF UTAH FORM 9
DEPARTMENT OF NATURAL RESÖURCES

DIVISIONOF OIL,GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

UTSLO70034
6. IF INDlAN,ALLOTTEEOR TRIBE NAMESUNDRY NOTICES AND REPORTS ON WELLS
7. UNITor CA AGREEMENTNAME:

Do notuse this form for proposals to drillnew wells, significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or t° Lisbondrillhorizontal laterals. Use APPUCATION FOR PERMITTO DRlLLform for such proposals.
1. TYPE OF WELL 8. WELLNAMEand NUMBER:

OILWELL GAS WELL OTHER Injection Well
Lisbon B-624

2. NAMEOF OPERATÖR: 9. API NUMBER:

EnCana Oil& Gas (USA) Inc. 4303716516
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WLDCAT:
370 17th Street, Suite 1700 . Denver CO z:, 80202 (720) 876-5339 Lisbon

4. LOCATIONÓF WELL

FOOTAGESATSURFACE 710' FNL & 1666' FWL COUNTY San Juan

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN NENW 24 30S 24E S STATE:
UTAH

ii. CHECKAPPROPRIATE BOXES TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O AClDIZE DEEPEN REPERFORATE CURRENTFORMATION
NOTICEOF INTENT

(Submit in Duplicate) ALTERCASING FRACTURE TREAT SIDETRACKTO REPAIR WELL

Approximate date workwillstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

11/1/2008 CHANGETO PREVOUS PLANS OPERATOR CHANGE TUBINGREPAIR

O CHANGETUBING PLUG ANDABANDCN VENT OR FLARE

SUBSEQUENT REPORT CHANGEWELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

O CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion

COMMINGLEPR0DUClNG FORMATIONS RECLAMATIONOF WELLSITE OTHER:

CONVERTWELLTYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRI BE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, v olumes, etc.

EnCana Oil& Gas (USA) Inc. plans to plug and abandon the subject well upon approval and reclaim the well site per the BLM's
instructions.

Please find attached the Plug and Abandon Procedure and a current and proposed wellbore diagrarn for the subject well.

COPYSENTTOOPERATOR

NAME(PLEASEPRINT) vin Croteau TlTLE Regulatory Analyst

SIGNATURE DATE 10/24/2008

(Thisspaceforstateuseonly)APPROVEDBYTHE STATE RECElVED
OF UTAH DIVISION OF FederalApproval0fThis
OIL, G A D MINING ActionisNecessary

(5/2000) (See instructions on Reverse Side) DIV.0FOlL,GAS&



EnCana Oil & Gas
P&A Procedure

Lisbon B-624
NENW Sec 24, T30S, R24E

710 ft FNL, 1666 ft FWL

Prepared by: Marlene Axness
Office: 720-876-5653

AFE Number:
API Number: 4303716516

WorkingInterest: 100 %

Spud Date: 05/19/1960
KB to GL: 13'
GL Elevation: 6305'
TD: 9648' MD
PBTD: 9200'

Surface Casing: 13 3/8" 48" H-40 @1000'
Cmt'd wl 800 sacks regular Cement

Production Casing: 5 ½" 15.5#, 17#, &20# N-80 set @9232'
Cmt'd w/ 5450 cu. Ft. cement in 3 stages
TOC @surface

Perforations: Leadville 8936 - 8968
9004 - 9023
9028 -9043

9094 -9109

9115 -9121

9170 -9182

PA Procedure (10-7-08) Lisbon B-624.doc



EnCana Oil & Gas
P&A Procedure

Lisbon B-624

P&A Procedure

1. MIRU pulling unit. Blow down well.
2. Lower tubing to tag RBP @8857' - confirm depth.
3. Dump bail 100' cement plug on RBP.
4. Circulate hole full of 9 ppg brine. POOH.
5. PU CIBP and set 60' below surface. Spot cement to surface.
6. RDMO pulling unit.
7. Cut off casing 5' below ground level and weld on plate. (NOTE: Follow OSHA

trenching rules and shoring guidelines to cut casing).

PA Procedure (10-7-08) Lisbon B-624.doc



EnCana Oil & Gas
P&A Procedure

Maverick Draw #20-42

EnCana Contacts:

Name Title, Location Telephone Number
Kelvin Edsall Operations Engineer, 720-876-9564 office

Denver 303-909-1046 cell
303-424-4017 home

Joe Kauffmann Completion Superintendent 720-685-8522 office
303-549-1478 cell

David Hill Team Lead, Denver 720-876-3689 office
Jane Washburn Engineering Tech, Denver 720-876-5431 office
Chris Amador Geologist, Denver 720-876-5004 ofÏice
Chris Williams HSE, Denver 720-876-5485 office

303-888-6978 cell

PA Procedure (10-7-08) Lisbon B-624.doc



WELLBORE DIAGRAM
operator: Tom Brown, Inc.

Weil Name: Lisbon B-624
710' FNL& 1666' FWL Lease Number: UTSL 070034

Location: NENW Sec. 24-T30S-R24E
FORMATIONS Field: Lisbon - Mississippian

county,state: San Juan County, UT
Hermosa 1732' API Number: 43-037-16516
Paradox "A" 3389' Diagram Date: 10/07/2008
Paradox "B" 3640'
Salt 3732' KB 6318'
Base Salt 8673'
Molas 8770' GL 6305'
Mississippian 8807' ) ) Well History
Ouray 9236' ( (
Elbert 9318' ) ) Spud Date: 5/19/1960
McCracken 9502' ( ( TD Reached: 7/18/1960
Cambrian 9585' ) ) Completion Date: 7/20/1960 (P&A'd)

(Cut 6 cores and ran 4 DST's before P&A.)

13-3/8" OD 48# H-40 ) .. ) Recompleted as SW Inlection: 11/9/1965surf csg landed @1000'.
Cmt'd w/800 sx regular cmt. ) First SW Injection: 11/9/1965, AIR 85.5 BPH

@ 175# inj pressure at pump.

CONVERTED TO ACID GAS INJECTION
4/19/2003

Tubinq Detail: (10/07/2008) Depth:
KB
280 jts 2-7/8" PC TK7 tbg
1- 2.31 F/N, & Baker retrieving head

PACKER DEPTH 8857'
EOT 8744'

EOT @8744' )

Baker RBP set @8857'

8936-8968'
9004-9023' Perforated 07/1965: 4 SPF
9028-9043' Acidized in 4 stages w/ tti 10,000 gals 15% HCI acid.
9094-9109' Acidized 9/11/1968 w/5000 gals 15% HCI acid dn tbg.
9115-9121'
9170-9182'

5-1/2" 15.5#, 17#, 20# N-80 LT&C csg set @9232'.
) 9648' ) Cmt'd in 3 stages with 5450 cu



WELLBORE DIAGRAM
PROPOSED P&A Operator: Tom Brown, Inc.

Well Name: Lisbon B-624
710' FNL & 1666' FWL Lease Number: UTSL 070034

Location: NENW Sec. 24-T30S-R24E
FORMATIONS Field: Lisbon - Mississippian

county,state: San Juan County, UT
Hermosa 1732' API Number: 43-037-16516
Paradox "A" 3389' Diagram Date: 10/07/2008
Paradox "B" 3640'
Salt 3732' KB6318'
Base Salt 8673'
Molas 8770' GL 6305'
Mississippian 8807' ) ) Plug 60'tosurface Well History
Ouray 9236' ( (
Elbert 9318' ) ) Spud Date: 5/19/1960
McCracken 9502' t ( TD Reached: 7/18/1960
Cambrian 9585' ) ) Completion Date: 7/20/1960 (P&A'd)

(Cut 6 cores and ran 4 DST's before P&A.)

13-3/8" OD 48# H-40 ) .. ) Recompleted as SW Injection: 11/9/1965
surf csg landed @1000'.

Cmt'd w/800 sx regular cmt. ) ) First SW Injection: 11/9/1965, AIR 85.5 BPH
@175# inj pressure at pump.

CONVERTED TO ACID GAS INJECTION
( ( 4/19/2003

Baker RBP set @885T (

8936-8968'
9004-9023' Perforated 07/1965: 4 SPF
9028-9043' Acidized in 4 stages w/ tti 10,000 gals 15°/o HCIacid.
9094-9109' Acidized 9/11/1968 w/5000 gals 15% HCI acid dn tbg.
9115-9121'
9170-9182'

PBTD 9200' )
( 5-1/2" 15.5#, 17#, 20# N-80 LT&C csg set @9232'.

) 9648' ) Cmt'd in 3 stages with 5450 cu



State of Utah
DEPARTMENT OF NATURAL RESOURCES

MICHAEL R. STYLER
ExecutiveDirector

Division of Oil Gas and Mining
JON M. HUNTSMAN, JR.

Governor JOHN R.BAZA

GARY R.HERBERT
DCONDITIONSOF APPROVAL

Lieutenant Governor

TO PLUG AND ABANDON WELL

Well Name and Number: Lisbon NW USA D-1 (B-624)
API Number: 43-037-16516
Operator: Encana Oil & das (USA) Inc.
Reference Document: Original Sundry Notice dated October 24, 2008,

received by DOGM on October 27, 2008

Approval Conditions:

1. Notify Jeff Brown with the BLM at 435.587.1525 at least 24 hours prior to
conducting abandonment operations.

2. Change Piug #1 (procedural step #3): Plug #1 shall be 200' in length (±23sx),
not 100' as proposed.

3. Add Plug #2: A 200' plug (±24sx) shall be balanced from ±3800' to 3600' in
order to isolate the isolate the top of the Paradox Salt formation.

4. Add Plug #3: A 832' plug (±97sx) shall be added from ±1782' to 950' in order
to isolate the Hermosa formation, the uranium rich Chinle formation, and the
surface shoe.

5. All annuli shall be cemented from a minimum depth of 60' to the surface.

6. All requirements in the Oil and Gas Conservation General Rule R649-3-24 shall
apply.

7. If there are any changes to the plugging procedure or the wellbore configuration,
notify Dustin Doucet at 801-538-5281 (Office) or 801-733-0983 (Home) prior to
continuing with the procedure.

8. All other requirements for notice and reporting in the Oil and Gas Conservation
General Rules shall apply.

9. Federalapproval of this etion is required.

UTAH , ,

November 26, 2008 DNR
Dustin K. Doucet Date
Petroleum Engmeer

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114-5801

telephone (801) 538-5340 •facsimile (8®1)359-3940 • TTY (801) 538-7458 • www.ogm.utah.gov om, GAs a



nasnoos Wellbore Diagram r2

API WeH No: 43-037-16516-00-00 Permit No: 115-1 Well Name/No: NW USA D-1 (B-624)

Company Name: ENCANA OIL & GAS (USA) INC

Location: See: 24 T: 30S R: 24E Spot: NENW String Information
Coordinates: X: 654062 Y: 4225783 Bottom Diameter Weight Length e

String (ft sub) (inches) (Ib/ft) (ft)
Field Name: UNDESIGNATED COND 14 20
County Name: SAN JUAN SURT 1000 13.325 48 1000

ROD 9232 5.5 15.5
- uptor: 20 in tä 4 fL T I 8875 3.5 9.3

Hok: known PKR 8875

Cement from 25 fl. to surface

i ace: 13.325 in. @1000 ft.

Hole nknown

BOC TOC
String (ft sub) (ft sub) Class Sacks
COND 25 0

Cement from 3696 ft. to 420 ft.
PROD 9232 9014 PC

PROD 8896 3696 PC
PROD 3696 420 PC

SURF 1000 0 UK 800

Perforation Information
Top Bottom

(ft sub) (ft sub) Shts/Ft No Shts Dt Squeeze
8936 9182

gy Formation Information
Formation Depth
HRMS 1732

PRDX 3389

Cement from9232 fL to 9014 ft MOLAS 8770
MSSP 8807

Packer: @8875 ft.
OURAY 9236

aj 75 n ELBT 9318
Production; 5.3 n 9232 FL MCRKN 9502

fli nNknown CMBRN 9585

Hole: Unknown

TD: 9648 TVD: PBTD: 9232

Page



FORM 9 STATE OF UTAH
DIVISION OF OIL, GAS AND MINING 5. Lease Designation and Serial No.

UTSLO70034
SUNDRYNOTICES AND REPORTS ON WELLS 6. If indian, Allotte or Tribe Name

Use APPLICATION POR PERMlT TO DRlLL OR DEEPEN formfor such sais 7. Unit Agreement Name
Lisbon Unit

1.Type of Well 8. Well Name and Number
O onweli O caswen O Other LisbonB-624

2. Name of Operator: Contact: Jane Washburn 9. API Well Number
EnCana Oil & Gas (USA) Inc. |Phone: 720/876-5431 43-037-16516

3. Address and Telephone No. 10. Field andPool, or ExploratoryArea
370 17th Street,Suite 1700, Denver,CO 80202 Lisbon Mississippian

4. Incation of Well
Footages: 710'FNL, 1666'FWL County: SanJuan
QQ,See T,R,M: NENW Sec.24-T30S-R24E state: Utah

1L CHECK APPROPRIATE BOX(ES) TO INDICATEI ATURE OF NOTICE, REPORT, OR OTHER DATA
NOTICE OF INTENT SUBSEQUENT REPORT

(Submit in Duplicate) (Submit Original Form Only)

O Abandon O NewConsbuctkm O Abandon* O NewConsbucdon

O n.parc.,4 O Pun or Aner os* O nepaircain, O Puuor Aner casino
Om Pas O Reannplae O Change Plans O n.ompier.
O convertto Int.cuan O Reperforate Convert to Injecdon O Reperforate

O Fracture Treat orme Vent orFlare Fracture Treat or Acklize O ventor n...
O Mutiple Compledon O Water Shut-Of Ü Water Shut-OR

O omer other
P&A

Approximate date work will start Date ofwork completion
Reput resums of MukipleCompletionsandRecompisticantodifferemreservoirs

onWELLCOMPLETIONORRECOMPLETIONREPORTANDLOGfern
* Must be accompanied by a cement verification report.

12. DescribeProposedor completed Operation(clearly state aHpertinintdetails,inchidingesiinnled dateof any proposedwerk and appranimate duration thereof

if the proposalis to kepen directionally er resempleie huisantally, givesubsurfaceincationsand miBBmed andtrue verlical dgahs of all pertinentmarkers and«mies.

Attach the Band under whîch the work wiß be performedor pioride the BondNo en filewiththe BLM/BIA.Reesiredsubsegnantreports shaUbe filedwidan 30days

followingcompletïenof the ïnvolved opastions. If theoperatïoaresultsin a makiple emnpletion er resoneletion ïn a new interval.Afoun 31604 shall befiledonce

testinghas bon completed. FinalAbandunutNetices slmli be filedonlyafterall requirements,muludmgreclarnation, havebem compl@ÊEd, and the operater has

delarminedthat the site is ready for fmalimpection)

The Lisbon B 624 was pluggedand abandonedon 5/15/09. Plugs were set as follows:

Plug #1, RBP @8849', 200' cmt plug
Plug #2, RBP @3832', 200' cmt plug
Plug #3, RBP @ 1732', 950' cmt plug
SurfacePlug - CIBP set, 60' cmt to surface

Attached is a wellbore diagram,a cement report and daily reports detailingthe P&A.

13.
Name (Printed/Typed) Title

Jane Washbum ProductionEngineeringTech
Signature Date 07/21/2009

(This space for S¾se only)

RECElVED
JUL23 2005

Div.0FOIL,GAS&



WELLBORE DIAGRAM
Operator: EnCanaOil&Gas (USA)Inc.

wellName: Lisbon B424
710' FNL&1666' FWL Lease Number: UTSL070034

Locadon: NENW Sec. 24-T30S-R24E
FORMATIONS Field: Lisbon - Mississippian

county,state: San Juan County, UT
Hermosa 1732' APVNumber: 4&O37-16516
Paradox "A" 3389' Diagram Date: 07/14/2009
Paradox "B" 3640'
Salt 3732' KB6318'
Base Salt 8673'
Molas 8T70' GL 6305'
Mississippian 880T ) ) cmt60' to surface Weß History
Ouray 9236' ( ( setcisP
Elbert 9318' ) ) Spud Date: 5/19/1960
McCracken 9502' ( ( TD Reached: 7/18/1960
Cambrian 9585' ) ) Completion Date: 7/20/1960 (P&A'd)

(Cut6 cores and ran 4 DST's before P&A.)
13-3/8" OD 48# H-40 ) ) Recomnieted as SW Inleetion: 11/9/1965surfcsg landed @1000'. (

Cmt'd wl800sx regular cmt. ) ) 950' cmtplug
, First SW Inlection: 11/9/1965, AIR85.5 BPH( ( Mechanical BP set g 1732 @175# injpressure at pump.

CONVERTEPTO ACIDGAS INJECTION
4/19/2093

P&A S/1§IO9

( fop wl200' cmt
) CIBPset g 3832'

Top wl200' cmt
RBP set @8849'

Baker RBP set @8867'

) F 8936-8968'
( T - 9004-9023' Perforated 07/1965: 4 SPF
) F 9028-9043' Acidized in 4 stages w/ tti10,000 gals 15% HCIacid.
( T - 9094-9109' Acidized 9/11/1968 wl5000 gais 15% HCI aciddn tbg.
) F 9115.9121'
( F¯ 9170-9182'
) PBTD 9200' )
( ( 5-1/2"15.5#,17#,20#N-80LT&Ccagset@9232., RECEIV D
) 9648' ) Cmt'din 3 stages with5450 cu ft.

JUL23 2009
DiVOFOlL,GAS&



HALLIBURTON

ENCANA OIL & GAS (USA) INC. - EBUS

LISBON B 624

San Juan County , Utah

Plug to Abandon Service
13-May-2009

Job Site Documents

SUMMITversion: 7.20.130 Saturday, May 16, 2009 03:49:00 RECElVED
JUL23 2009

DIV.0FOIL,GAS&



HALLIBURTON Cementing Job Summary

The Road to Excellence Starts with Safety
Sold To #: 340078 Ship To #: 2726034 uote #: $alesOrder #: 6665586
Customer: ENCANAOIL&GAS(USA) INC. - EBUS ustomer Rep: Zunich, Todd
Well Name: LISBONB ell #: 624 APilUWI#: 43-037-16516
Field: City (SAP): MONTlCELLOþounty/Parlsh: San Juan State: Utah
Contractor: WORKOVER Rig/Platform NamelNum: WORKOVER
Job Purpose: Plug toAbandon Service
Well Type: Development Well ÑobType: Plug to Abandon Service
Sales Person: METLI,MARSHALL yrvcSupervisor: PHILLlPS,MARK MBU ID Emp #: 445272

Job Personnel
HES Emp Name Exp Hrs Emp # HES Emp Name Exp Hrs Emp # HES Emp Name Exp Hrs Emp #

ANDREWS, 321604 GREGORY, JON D 439067 MUHLESTEIN,RYAN 453609
ANTHONY Michael Herrick
PHILLIPS,MARK 445272 Talarovich, Jeremy 425449

Bejar
Equi .ment

HES Unit # istance-1 way HES Unit# Distance-1 way HES Unit # Distance-1 way HES Unit # Dístance-1 way
10025041 160 mile 10741119 160 mile 10784064 160 mile 10822535 160 mile
10871245 160 mile 10951244 160 mile 11006314 160 mile

Job Hours
Date On Location Operating ate On Location Operating Date On Location Operating

Hours Hours Hours Hours Hours Hours

TOTAL Total is the sum of each column separately

Formation Name Date Time Time Zone
Formation Depth MD) op| ttom | 3alled Out 12 - May - 2009 04:00 MST
Form Type SHST 3n Location 12 - May - 2009 13:00 MST
Job depth MD 8849. ft Job Depth TVD 8849 ft Job Started 13 - May - 2009 09:05 MST
Water Depth ak Ht Above Floor 3. ft Job Completed 13 - May - 2009 00:00 MST
Perforation Depth (MD) From o | 3eparted Loc

Well Data
Description New / Max Size ID Weight Thread Grade Top MD Bottom Top Bottom

Used pressure in in Ibmift ft MD TVD TVD
psig ft ft ft

5 1/2 Production Unknow 5.5 4.892 17. . 8800.
Casing n
2 .875 Tubing Unknow 2.375 1.995 4.7 . 8839.

n

Type Size Oty Make Depth Type Size Oty Make Depth Type Size | Oty Make
3ulde Shoe Packer Top Plug
Float Shoe Bridge Plug Bottom Plug
Float Collar Retainer SSR plug set
ynsertFloat Plug Container
Stage Tool Centralizers

Gelling Agt Conc | urfactant Conc j Acid Type Qty conc%
Treatment Fid Conc | nhibitor Conc j Sand Type Size Qfy

Summit Version: 7.20.130 Saturday, May 16, 2009 03:49:00 JUL23



HALListJRTON Cementing Job Summary

i Fresh Water bbi . .0 .0 .0

r
4.99

4.989 Gal
. .0 .0

The Information Stated Herein Is Correct Customer Representative Signature

Summit Version: 7.20.130 Saturday,May 16,2009



HALLIBURTON
Cementing Job Log

The Roacf to Excellence Starts with Safety
Sold To #: 340078 þhipTo #: 2726034 uote #: ¾alesOrder #: 6665586
Customer: ENCANAOIL&GAS (USA) INC. - EBUS ustomer Rep: Zunich, Todd
Well Name: LISBONB Well #: 624 WPI/UWI#: 43-037-16516
Field: City (SAP): MONTICELLOCounty/Parish: San Juan [State: Utah
Legal Description:
Lat: NO deg. OR NO deg. Omin. Osecs. |Long: EO deg. OR EO deg. Omin.Osecs.
Contractor: WORKOVER |Rig/Platform Namel_Num: WORKOVER
Job Purpose: Plug to Abandon Service icket Amount:
Well Type: Development Well SobType: Plug to Abandon Service
Sales Person: METLI,MARSHALL rvc Su rvisor: PHILLIPS,MARK MBUID Em #: 445272

Call Out 05/12/2009 MECHANICALISSUES
04:00 WITHBULKTRUCK

HADTO BLOW
CEMENTOFF INTO
ANOTHERTRUCK.

Pre-Convoy Safety Meeting 05/12/2009 ALLHES EMPLOYEES
05:30

Assessment Of Location 05/12/2009 VERY HIGH
SafetyMeeting 07:20 POTENTIALOF H2S

ON LOCATION.3RD
PARTYSAFETY
OBSERVERSON
LOCATION.H2S
EMERGENCYPLAN
DISCUSSEDWITH
ENTIRECREW.

ArriveAt Loc 05/12/2009 HADPAPERWORK
13:00 ISSUES AT UTAH

PORT AUTHORITY
Rig-UpEquipment 05/13/2009 1 HT-400 PUMP

07:23 TRUCK, 2 660 BULK
TRUCKS, 1 F-450 P/U,
1 F-250 P/U

Prdob SafetyMeeting 05/13/2009 ALLHESEMPLOYEES,
08:30 WORK-OVERRIG

CREW, ENCANAREPS
AND 3RD PARTY
VENDORSAND 3RD
PARTYSFETY
OBSERVERS.

Start Job 05/13/2009 #1 PLUG TO BE SET
09:04 AT 8849'

Pump Water 05/13/2009 FILLLINESPRIOR TO
09:05 PRESSURE TESTING

Pressure Test 05/13/2009 3500. NO LEAKS
09:08 0

SoldTo #: 340078 ShipTo #:2726034 Quote #: Sales Order #: 6665586
SUMMITVersion: 7.20.130 Saturday, May 16, 2009 03:49:00

JUL23



HALLIBURTON
Cementing Job Log

CirculateWell 05/13/2009 4 200 1050. DISPLACEALL
09:18 0 EXISTINGWELL FLUID

OUT OF HOLE (BRINE
WATER) PER BLM.
185.8 BBLSFULL
CAPACITY,WILLPUMP
200 BBLSTO CLEAR
HOLE.

Shutdown 05/13/2009 SHUT DOWNPOST
10:09 CICULATINGWELLTO

REMOVEALL
EXISTINGBRINE
WATER FROMWELL
PER BLMREP.

Pump Spacer 1 05/13/2009 2 5 350.0 FRESH WATER,
10:43 | SPACER AHEAD.

Pump Tail Cement 05/13/2009 3 4.6 415.0 HALCEMCMTMIXED
10:46 AT 15.8 PPG, 1.15

YIELD,5.0 GAUSK
ADDITIVESTO BE
ADDEDWHILE
PUMPING.

Pump Spacer 2 05/13/2009 2 1.4 400.0 FRESH WATER
10:47 SPACER BEHIND

Pump Displacement | 05/13/2009 5 48.6 300.0 GELLEDWATER PER
10:48 HESDESIGN. 9.0 PPG

Shutdown 05/13/2009 RIGTO PULL9 JOINTS
11:09 OF TUBING,RIGWILL

PULLSLOW. FIRST 5
JOINTS PULLED WET.

Reverse Circ Well 05/13/2009 4 65.5 | 1150. REVERSE OUT TO
11:31 | 0 CLEANTBG

End Job 05/13/2009 WAITON RIGCREW
11:32 TO PULLCOMPLETLY

OUT OF HOLETHEN
WILLRUN BACKINTO
HOLETO SET NEXT
BRIDGE PLUG.

Clean Lines 05/13/2009 CLEANANDWASH
12:33 PUMP TO PIT USE

SUGAR.
Start Job 05/13/2009 2 ND PLUG,

13:04 MECHANICAL BRIDGE
PLUG SET AT3839',
200' PLUGWILLBE
SET

Pump Water 05/13/2009 1 FILLLINES
13:04

Sold To #: 340078 ShipTo #:2726034 Quote#: Sales Order #: 6665586
SUMMITVersion: 7.20.130 Saturday, May 16, 2009 03:49:00

JUL23 2009
DMOFOILGAS&



HALLIBUNTON
Cementing Job Log

Pressure Test 05/13/2009 0.5 3100. NO LEAKS
13:04 0

Pump Spacer 1 05/13/2009 2 5 30.0 FRESH WATER
13:04

Pump Tail Cement 05/13/2009 2 4.6 220.0 HALCEMCMT MIXED
13:05 AT 15.8 PPG, 1.15

YIELD,5.0 GALISK
CEMENTTO
WEIGHEDDVIA
PRESSURE BALANCE
MUDSCALES

Pump Spacer 2 05/13/2009 2 1.4 87.0 FERSH WATER
13:05

Pump Displacement 05/13/2009 4 19.6 550.0 9.0 PPG WELLFLUID
13:05 MIXEDAND PUMPED

VIAHT-400
Shutdown 05/13/2009 SWAP VALVESTOAT

13:05 MANIFOLDTO
REVERSE OUT

Reverse CircWell 05/13/2009 4 26 920.0 RIGTO PULL 12
13:05 JOINTSOUT OF HOLE

BEFORE REVERSE
OUT,THEN RIG
PULLEDADDITIIONAL
4 JOINTSFORATTL
OF 16 OUT OF HOLE.
RIGTO TAG CMT IN
THE AM.

End Job 05/13/2009
13:05

Clean Lines 05/13/2009 WASH UP PUMPS AND
13:05 LINESTOPIT.

Pre-Job SafetyMeeting 05/14/2009 ALLHES EMPLOYEES,
07:00 MONUMENTRIG

CREW, ENCANARIG
CREW, 3RD PARTY
SAFETY OBSERVERS
FOR H2S
MONITORING,BAKER
HUGHES REP.

Start Job 05/14/2009 200 FT PLUGTOBE
10:26 SET FROM 3698' TOP

OF PLUG WILLBE AT
3498'.

Pump Water 05/14/2009 1 1 100.0 FILLLINES
10:27

Pressure Test 05/14/2009 0.5 3100. NO LEAKS
10:29 0

Sold To #: 340078 Ship To #:2726034 Quote #: c, . SMesOrder #: 6665586
SUMMITVersion: 7.20.130 Saturday, May 16, 2009 03:49:00

JUL23 2m!
DIEOFOIL,GAS&



HALLIBURTON
Cementing Job Log

Pump Spacer 1 05/14/2009 5 2 40.0 FRESH WATER
10:30 SPACER AHEAD

Pump Tail Cement 05/14/2009 2 4.8 130.0 HALCEMCEMENT
10:38 MIXEDAT 15.8 PPG,

1.15 YIELD, 5.0 GAL/SK
CEMENTTO WEIGHED
WITH PRESSURE
BALANCEDMUD
SCALES

Pump Spacer 2 05/14/2009 2 1.8 120.0 FRESH WATR BEHIND
10:42

Pump Displacement 05/14/2009 4 18.2 480.0 WELLBORE FLUID
10:43 MIXEDAT9 PPG AND

PUMPEDVIAHT-400
Shutdown 05/14/2009 RIGTO PULL9 JOINTS

10:49 OUT OF HOLE
BEFORE REVERSING
OUT

Reverse Circ Well 05/14/2009 4 28 480.0 WELLBORE FLUID
11:07 MIXEDAT 9 PPG AND

PUMPED VIAHT-400
End Job 05/14/2009 RIGTO POOH, THEN

11:14 TRIP MECHBRIDGE
PLUGTOOLIN,THEN
POOH REMOVETOOL,
THEN TRIP INTOHOLE
TOA DEPTH OF1732'.

Clean Lines 05/14/2009 WASH TO PIT USE
11:20 SUGAR, VACTRUCK

TO REMOVEFLUID
FROM TANKSO AS
WE WILLHAVE .

ENOUGH ROOM FOR
FLUIDBEING
REMOVEDFROM
WELL.

Pre-JobSafety Meeting 05/14/2009 ALLHESEMPLOYEES,
14:30 ENCANAREP, 3RD

PARTYSAFETY REP,
MONUMENTRIG
CREW,BAKER
HUGHES REP

Start Job 05/14/2009 MECHANICALBRIDGE
14:55 PLUG SET AT1732', A

950' PLUG WILLBE
SET WITHTOP AT 782'

Pump Water 05/14/2009 1 1 FILLLINES
14:56

Sold To #: 340078 Ship To #:2726034 Quote #: Sales Order #: 6665586
SUMMITVersion: 7.20.130 Saturday, May 16, 2009 03:49:00 *

JUL23 2MO
DIMOF0lt, GAS&



HALLIBURTON
Cementing Job Log

Pressure Test 05/14/2009 0.5 3500. NOLEAKS
14:57 0

Pump Spacer 1. | 05/14/2009 5 FRESH WATER
15:07 SPACER AHEAD

Pump Tail Cement 05/14/2009 22.6 HALCEMCMT MIXED
15:08 AT 15.8 PPG, 1.15

YIELD,5.0 GALISK
PRESSURE
BALANCEDMUD
SCALESTO BE USED.

Pump Spacer 2 05/14/2009 1.8 | FRESH WATER
15:15 | SPACER BEHIND

Pump Displacement 05/14/2009 2.6 WILLHOLD .6 BBL
15:16 SHORT TTL

DISPLACEMENT
PUMPED 2.0 BBLS

Shutdown 05/14/2009 RIG TO PULL37
15:17 JOINTS

Clean Lines 05/14/2009 WASH UP PUMP AND
15:18 LINESTO PIT USE

SUGAR
Reverse CiroWell 05/14/2009 6 WELLBORE FLUID

16:02 MIXEDAT 9.0 PPG VIA
HT400 WILLBE
PUMPED USINGHT-
400 PUMP TRUCK.

End Job 05/14/2009
16:05

Pre-Job Safety Meeting 05/15/2009 |
08:00 |

Start Job 05/15/2009 #4 PLUGTAGGEDAT
08:00 733'. #5 PLUG WILLBE

FROM 60' TO
SURFACE.

Pump Water | 05/15/2009 0.5 1
] 08:00

Pressure Test 05/15/2009 0.5 3100.
08:00 0 |

Pump TailCement 05/15/2009 1 1.4 78.0 HALCEMCMT MIXED
08:00 AT 15.8 PPG, 1.15

YIELD,5.0 GALISK
CEMENTTO BE
WEIGHEDVIA
PRESSURE
BALANCEDMUD
SCALES.

Clean Lines 05/15/2009 TOPITMAKESURE TO
08:00 USESUGAR

Sold To #: 340078 Ship To #:2726034 Quote #: Sales Order #: 6665586
SUMMITVersion: 7.20.130 Saturday, May 16, 2009 03:49:00

JUL23
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